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MISSION STATEMENT 


It is the mission of the Bureau of Land Management to sustain the health, diversity, 
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and productivity of the public lands for the use and enjoyment of present and future 
generations. 
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| United States Department of the Interior 


BUREAU OF LAND MANAGEMENT 
Wyoming State Office 
P.O. Box 1828 
Cheyenne, Wyoming 82003-1828 


January 2, 2002 


Dear Reader: 


The Burzau of Land Management (BLM) has prepared this Draft Environmental Impact State- 
ment (DEIS) to document and disclose the results of environmental analysis. A copy of this 
document has been provided to you for your review. You also may view the DEIS on the Wyo- 
ming BLM homepage (www.wy.blm.gov) and Powder River Basin EIS web site at 
http://www.prb-eis.org. Copies of the DEIS also are available for public inspection at the fol- 
lowing BLM offices: 


Bureau of Land Management Bureau of Land Management Bureau of Land Management 
Wyoming State Office Buffalo Field Office Casper Field Office 

5353 Yellowstone Road 1425 Fort Street 2987 Prospector Drive 
Cheyenne, Wyoming 82009 Buffalo, Wyoming 82834 Casper, Wyoming 82604-2968 


We recommend that you begin by reading the Preface of the DEIS, which will orient you to the 
document. 


As a result of the analysis documented in this DEIS, our preferred alternative, at this time, is Al- 
ternative 1. We will not; however, make a final decision until we have reviewed comments on 
the DEIS and completed the FEIS. 


Public comments on this DEIS will be accepted for 90 days following the date the Environ- 
mental Protection Agency publishes its Notice of Availability in the Federal Register. The BLM 
will notify all parties on the project mailing list of the dates when comments will be accepted. 
During this time, you are welcome to submit written comments. 


During the comment period, the BLM will hold public meetings (anticipated during March 2002) 
or other public involvement activities. The BLM will notify the public of these meetings or ac- 
tivities through public notices, news media releases, the Wyoming BLM homepage 
(www.wy.blm.gov), the project’s homepage (www.prb-eis.org), or mailings. These notifications 
will provide at least 15-days’ notice of public meetings or gatherings and etal notice of 
written comment requests. 


The agencies are required to respond in the Final Environmental! Impact Statement (FEIS) to all 
substantive comments submitted on the DEIS. The comment period mentioned above provides 
you, the public, with an opportunity to make an impact on the content of the document and; 
therefore, potentially affect the decision that will be made after the FEIS is released. We ask that 
your comments relate directly to the DEIS, that you are as specific as possible, and that you cite 
the location or locations in the document on which you are commenting. Although public opin- 
ions for or against the alternatives are of interest, often they are not useful for modifying an EIS. 
Additionally, they seldom have any bearing on the criteria the agencies must use to make deci- 
Sions regarding proposals. Substantive comments should: (1) give any new information that 
could alter conclusions; (2) show why or how analysis or assumptions are flawed; (3) show er- 
rors in data, sources, or methods; or (4) request assessment clarifications that bear on conclu- 
sions. 


Please retain this copy of the DEIS for future reference because the FEIS may be published in 
abbreviated format. If you have any questions or require additional copies of this document, 
please contact Paul Beels 307-684-1168. We appreciate your interest in the management of the 
public lands. 


Comments on the DEIS should be sent to Paul Beels, Project Manager, Bureau Land manage- 
ment Buffalo Field Office, 1425 Fort Street, Buffalo, Wyoming 82834-2436. 


Sincerely, 


hill 


Alan R: Pierson 
State Director 
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Casper Field Office 
Casper, Wyoming 


USDA Forest Service 
Medicine Bow-Routt National Forest 
Douglas, Wyoming 


State of Wyoming 


For Further Information, Contact: Paul Beels 
Bureau of Land Management 
1425 Fort Street 
Buffalo, Wyoming 82834-2436 
(307) 684-1168 


Abstract 


A group of oil and gas companies (Companies) has notified the Bureau of Land Management and Forest 
Service of their intent to develop additional coal bed methane (CBM) resources in Wyoming’s Powder 
River Basin. The Proposed Action includes drilling, completing, operating, and reclaiming almost 39,400 
new CBM wells and constructing, operating, and reclaiming various ancillary facilities needed to support 
the new wells. The Proposed Action would occur in an almost 8,000,000-acre Project Area. Drilling 
would begin in 2002 and continue for 10 years. 


Three alternatives were considered in detail. They were Alternative 1 — the Proposed Action, Alternative 
2 — the Proposed Action with Reduced Emission Levels and Expanded Disposed Water Handling Sce- 
nario, and Alternative 3 — No Action. Alternative 1 consisted of a combination of the Companies’ pro- 
posal and the BLM’s Reasonable Foreseeable Development Scenario. Alternative 2 was developed in re- 
sponse to issues raised during the public and agency scoping process. This alternative, which consists of 
Alternative 2A and 2B, would replace some of the proposed gas-fired compressors with electrical com- 
pressors and would involve less water discharged directly to the sub-watersheds. The No Action alterna- 
tive is required by the National Environmental Policy Act for comparison to other alternatives analyzed in 
the EIS. For this project, the No Action Alternative would not authorize additional natural gas develop- 
ment on Federal leases within the Project Area. Drilling could continue on State and private leases, 


The Wyoming State Director is the BLM’s Authorized Officer responsible for preparing this Draft Envi- 
ronmental Impact Statement. 


BLANK PAGE 


maicles 


n Environmental Impact Statement (EIS) usually is not read like a book — 

from chapter one to the end. The best way to read an EIS depends on your 
interests. You may be more interested in effects, whereas others might have more 
interest in the details of the proposed project or be more concerned about what 
opportunities were made available to the public to be involved in the environ- 
mental assessment process. Many readers probably just want to know what is 
being proposed and how it will affect them. 


This document follows the format established in the National Environmental Pol- 
icy Act’s regulations (40 CFR 1500 to 1508). The following paragraphs outline 
information contained in the chapters and appendices so readers may find the 
parts of interest without having to read the entire document. 
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> Summary: contains a short, simple discussion to provide the reader and 
the decision makers with a sketch of the more important aspects of the 
EIS. The reader can obtain additional, more-detailed information from 
the actual text of the EIS. 


>» Chapter 1 — Purpose and Need: identifies the proposed action and de- 
scribes the purpose of and need for the proposed action, history of oi) and 
gas activities in the Powder River Basin, decisions to be made by the 
agencies, agencies’ roles and responsibilities, the National Environ- 
mental Policy Act (NEPA) process, and other permits required. 


>» Chapter 2 — Public Participation, Issue Identification, and Alternative 
Development. describes the Proposed Action, the significant or key is- 
sues associated with the Proposed Action, and alternatives to that action, 
including the no action alternative. Action alternatives that meet the pur- 
pose and need were developed by the agencies in response to one or 
ze more of the key issues. Alternatives considered but dropped from de- 
tailed consideration are identified along with the rationale for not includ- 
ing them in the analysis. This chapter also provides a comparative analy- 
sis of the environmental effects of the primary alternatives to provide a 
clear basis of choice among options for the decision maker and public. 
The lead agency’s preferred alternative is identified. 
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>» Chapter 3 — Affected Environment: describes the present condition of 
} the environment that would be affected by implementation of the pro- 
i posed action or any action alternative. 


>» Chapter 4 — Environmental Consequences: describes the probable di- 
rect, indirect, and cumulative effects to the human environment that 
would result from implementing the Proposed Action or alternatives. The 
discussion also addresses the short-term uses versus long-term productiv- 
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ity, unavoidable impacts, and irreversible or irretrievable impacts. 
Reasonably foreseeable activities near the proposed project are identi- 
fied. 


Chapter 5 — Land Use Planning and Management: contains the analysis 
of the alternatives for conformance with the Buffalo Resource Area Re- 
source Management Plan, Platte River Resource Management Plan, and 
Medicine Bow National Forest Land and Resource Management Plan. 


Chapter 6 — Consultation with Others: identifies the agencies, compa- 
nies, and organizations consulted as well as the cooperating agencies. 


Chapter 7 — Preparers and Contributors: identifies the people involved 
in the research, writing, and internal review of the draft EIS. 


Chapter 8 — Distribution and Review of the Draft EIS: \ists the agencies, 
organizations, and individuals who received a copy of the draft EIS. 


Chapter 9 — Glossary: describes the technical terms used in the draft 
EIS. 


Chapter 10 — References Cited: lists the references cited in the draft 
EIS. 


Index: contains cross references and identifies the pages where key topics 
can be found. 


Appendices: contain technical and non-technical information that is im- 
portant to full comprehension of the NEPA analysis, but was too long to 
be included in the primary chapters. 


7 Preface 
. Acronyms and Abbreviations used in this EIS 
ADT Average Daily Traffic 
-- APD Application for Permit to Drill 
: AUM Animal Unit Month 
BACT Best Available Control Technology 
: bef Billion Cubic Feet 
BFO Buffalo Field Office 
BFOA Buffalo Field Office Area 
BLM U.S. Department of Interior, Bureau of Land Management 
= BMP Best Management Practices 
CBM Coal Bed Methane 
CEQ Council on Environmental Quality 
a CFO Casper Field Office 
‘ CFOA Casper Field Office Area 
CFR Code of Federal Regulations 
cfs Cubic Feet per Second 
CMF Central Metering Facility 
COA Conditions of Approval 
COE U.S. Army Corps of Engineers 
CSU Controlled Surface Use 
CWA Clean Water Act 
DEIS Draft Environmental Impact Statement 
EIS Environmental Impact Statement 
EPA U.S. Environmental Protection Agency 
ESA Endangered Species Act 
FEIS Final Environmental Impact Statement 
FERC Federal Energy Regulatory Agency 
FLPMA Federal Land Policy and Management Act 
FS U.S. Department of Agriculture, Forest Service 
FWS U.S. Department of Interior, Fish and Wildlife Service 
gpm Gallons per Minute 
HP Horsepower 
kV Kilovolt 
LAD Land Application Disposa! 
LRMP Land and Resource Management Plan 


) mcf Thousand Cubic Feet 
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No Surface Occupancy 

Respirable Particulate Matter less than 10 microns in aerody- 
so di 

Pian of Development 

Parts per Million 

F owder River Basin 

Prevention of Significant Deterioration 

Pounds per Square Inch 

Reasonably Foresecable Development 

Reasonable Foreseeable Future Actions 

Resource Management Plan 

Record of Decision 

Right-of-Way 

Standard Lease Terms 

Special Use Permit 

Thundcr Basin National Grassland 

Traditional Cultural P 

Total Dissolved Solids 

Timing Lienieati 

Total Suspended Solids 

United States Code 
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group of oil and gas companies, collectively identified as the Powder River 


Companies (Companies), has notified the U.S. Department of Interior, 
Bureau of Land Management (BLM) and U.S. Department of Agriculture, Forest 
Service (FS) of their intent to develop additional coal bed methane (CBM) re- 
sources in Wyoming's Powder River Basin (PRB). implementation of this pro- 
ject would continue and expand development of CBM that has been occurring in 
the PRB over the last few years. in general, the Companies propose to: 


>» Drill, complete, operate, and reclaim almost 39.400 new natural gas 
wells and 


>» Construct, operate, and reclaim various ancillary facilities needed to sup- 


duced water, electrical utilities, and compressors. 


The proposed project would occur in an almost 8,000,000-acre Project Area 
(Figure |-1 im the EIS). This Project Area encompasses all or parts of Campbell, 
Cunverse, Johnson. and Sheridan counties and all or parts of eighteen 4° order 
watersheds (sub-watersheds). The proposed project would involve both public 
BLM, National Forest System lands. and state lands. Additional information on 
land ownership and jurisdiction is presented in Chapter 3 of the EIS. 


Purpose of and Need for the Proposed Action 


The Companies hold valid federal, state, and private leases for oil and natural gas 
in the Project Area. The leases have created contractual and property nghts for 
the Companies from the United States, the State of Wyoming, and private min- 
eral owners to develop oil and natural gas resources. The purpose of the Compa- 
nies’ proposal is to extract, transport, and sell oil and natural gas at a profit from 
the portions of the Project Area leased by them. 


The BLM and FS recognize the extraction of oil and natural gas is essential to 
meeting the Nation’s future needs for energy. As a result, private exploration and 
development of federal oil and gas reserves are imtegral parts of the agencies’ oil 
and gas leasing programs under the authority of the Mincral Leasing Act of 1920, 
as amended by the Federal Land Policy and Management Act (FLPMA) of 1976 
and the Federal Onshore Oil and Gas Leasing Reform Act of 1987. The BLM 
and FS’ oil and gas leasing program encourages the development of domestic oil 
and gas reserves and reduction of the United States’ dependence on foreign 
sources of energy. 


As a result of the contractual and property rights created by the valid leases, the 
direction contained within the BLM’s oil and gas leasing program, the status of 
the BLM’s two RMPs and the FS’ LRMP and Oil and Gas Leasing Final EIS, the 
BLM and FS need to evaluate the level of development of oil and natural gas in 


the Project Area over the next ten years. Specifically, the BLM and FS need to 
address the Proposed Action and reasonable alternatives to that action directly. 


levels of development for oil and natural gas anticipated at the time were less 
than levels currently proposed by the Companics and the agencies’ current Rea- 
sonably Foresecable Development (RFD) Scenano (Appendix A). in parucular. 
the current and proposed levels of development of CBM were net specifically 
defined. Consequently, the BLM and FS need to evaluate conformance of the 
Proposed Action and altematives to that action with the Buffalo RMP. Casper 
ing EIS and, if necessary, amend these documents to address the additional de- 


velopment comprising the selected alternative. 


Therefore, this EIS serves five purposes. First, it provides the basis to analyze 
and disclose the impacts of the level of development proposed within the Project 
Area (both under the Proposed Action and RFD scenario). lt addresses the effects 
of implementing a level of development of oil and natural gas within the Project 
Area that 's conceptual in nature. The wells. roads. pipelines. and ancillary facili- 
ties depicted in this EIS represent a proposed level of development and tentative 
locations for these facilities. The final location for cach component would be de- 
quire for each facility. These analyses would occur when the Companies file ap- 
plications for cach component, such as an Application for Permit to Dnill (APD), 
a FS Special Use Permit (SUP), or a BLM Right-of-Way (ROW) Grant. 


Second, this EIS provides the means for the BLM and FS to provide federal min- 
crals to meet the Nation’s energy needs. it also facilitates protection of the finan- 
cial interest of the United States by preventing the dramage of federal minerals. 


Third, the EIS identifies mitigation measures to address issues and conditions of 
| for the sut ” fications for individual locati 
These measures and conditions would be incorporated imto the process during 
permitting of the individual facilities (again through the APD. SUP, or ROW 

Grant processes). 


Fourth, the FS will use the analysis documented im this EIS to revise the 1994 
leasing decisions on those portions of the TBNG that have potential for CBM 
development (about 80,000 acres of National Forest System lands). The outcome 
of the impact analysis will be assessed against current lease stipulations to deter- 
mune whether the current LRMP lease stipulations need to be modified or if new 
stipulations need to be developed. This decision would revise previous decisions 
made by the FS for the TBNG. 


Finally, similar to the FS, the BLM is also using the outcome of the impact 
review will determine whether: (1) changes to current designations of areas open 
and closed to oil and gas leasing need to be made, (2) current RMP lease stipula- 
tions need to be modified or new stipulations need to be developed. and (3) new 


ie 


mitigation measures need to be enacted. Should tems one. or two. or both be de- 
termined to be mecessary for either of the two RMPs. an amendment would be 
needed. If the decision maker determines the BLM needs to amend one or both 
RMPs. the analyses contaimed in this EIS will provide the basis for amending the 
RMP's. The Final EIS and ROD would serve as amendments to the Buffalo RMP 
and Casper RMP. 


NEPA Process, including Tiering and Decision 
Making 


The National Environnicn::| Policy Act (NEPA) and directives by the Council on 
Environmental Quality) (CEQ) require the BLM and FS to analyze proposed ac- 
tions involving federal iand and leases mm terms of thei potential effects on the 
Act of 1920 require the BLM and FS to review and act on APDs and attached 
Surface Use Plans of Operations (SUPO) and to decide on the requirements for 
surface occupancy provided by the SUPO. The BLM and FS also issue ROW 
Grants anc SUPs. respectively. to construct and operation linear transportation 
faciltmes, such as roads and pipelines. across federal lands under Title V of 
FLPMA and the Mineral Leasing Act. 


The analysis of effects to the human environment discloses the puiential envi- 
rommemtal consequences of proposed achons and alternative actions. Another 
responsibility of the BLM and FS 1s establishing provisions for ensuring the rec- 
lamation of facilites and disturbed lands if an oi] and gas operator would fail to 
complete adequate reclamation efforts. Bonds are required for oi] and gas opera- 
tions on federal leascs to indemnify the government for safe rehabilitation. roy- 


alty payments. and crvil penalties. Bonds also are required for ROWs on federal 
lands. 


The BLM. Buffalo Ficid Office m Buffalo. Wyoming 1s the Icad federal! agency 
responsible for conducting the NEPA analysis and preparing this EIS. The FS 
(Medicine Bow National Forest) 1s a cooperating agency and 1s responsible for 
protecting non-muncral resources on National Forest System lands in the TBNG. 
The development of the Proposed Actien and the alternatives was conducted by 
an oversight team consisting of the BLM. FS. State of Wvomung agencies. five 
ignated to represent the State as a cooperating agency on this team included the 
Office of Federal Land Policy. Department of Environmental Quality (WDEQ). 
the W yormng Oil and Gas Conservation Commission (WOGCC). and Wvoming 


base a fimal decision that considers factors relevant to the proposal. Scoping 1s- 
sues and concems raised by the public and agencies drove the development of 
(1) the analysis of effects that could result from implementation of the Proposed 
Action or alternatives and (2) the development of environmental protection 
measures necessary to reduce or eliminate environmental consequences. 
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Summary 


The regulations implementing NEPA encourage tiering in EISs. Tiering is the 
process of referencing information presented in other previously prepared NEPA 
documents, such as EISs to minimize repetition. This EIS is specifically tiered to 
the four guidance documents identified previously. 


Finally, this EIS is not a decision document; it documents the process used to 
analyze the potential environmental consequences of implementing the proposed 
oil and gas development project and alternatives to the Proposed Action. The de- 
cisions about the proposed project will be documented in separate RODs (one for 
the BLM and one for the FS) signed by the agency’s responsible official. The 
BLM and FS’ decisions will apply to federal lands and leases administered by 
both agencies. Decisions by other jurisdictions to issue or not to issue approvals 
related to this proposal may be aided by the disclosure of effects available in this 
analysis. 


Decisions to be Made Based on this NEPA 
Analysis 


The decision makers for the BLM (Wyoming State Director) and FS (Medicine 
Bow-Routt National Forests Supervisor) will decide based on the analysis docu- 
mented in this EIS, whether current RMP or LRMP lease stipulations are ade- 
quate or if new stipulations need to be developed. They will determine whether 
any changes to current designations of areas open or closed to oil and gas leasing 
need to occur. Also, they will determine if new mitigation measures need to be 
adopted, and if any of the management plans need to be amended. 


Decisions to be Made Following this NEPA 
Process 


The RODs associated with this EIS will not be the final review or the final ap- 
provals for all actions associated with the PRB Oil and Gas Project. Although the 
RODs would approve a maximum level of oil and gas development and its gen- 
eral location, the BLM and FS must analyze and approve each component of the 
project that involves the disturbance of federal lands on a site-specific basis. The 
method used to evaluate each surface-disturbing activity is the APD or ROW 
Grant/SUP, which would be required before any construction can occur. 


The APD includes a surface use program and a drilling plan. The detailed infor- 
mation to be submitted under each program is identified in Onshore Oil and Gas 
Order No. 1 and 43 Code of Federal Regulations (CFR) 3162.3. An on-site in- 
spection of the locations proposed for the well, access road, pipelines, and other 
areas of proposed surface use would be conducted before approval. The inspec- 
tion team would include the BLM, FS (if construction would occur on National 
Forest System lands), the lessee or its designated representative, the primary 
drilling and construction contractors, and federal grazing lessees. For inspections 
involving split estate lands (lands with private surface ownership and federal 
minerals ownership), the BLM also would invite the surface owner to attend. 
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Summary 


The purpose of the on-site inspection would be to identify potentially sensitive 
areas and the environmental consequences associated with the proposal at each 
specific location and site-specifically apply the methods needed to mitigate those 
effects. The on-site could include site-specific surveys for cultural resources or 
threatened or endangered species, if the potential for occurrence of these re- 
sources exists on or near the proposed disturbance. After the site inspection, the 
APD may be revised or site-specific mitigation may be added as Conditions of 
Approval to the APD, consistent with applicable lease terms, for the protection of 
surface or subsurface resource values near the proposed activity. These may in- 
clude adjusting the proposed locations of well sites, roads, and pipelines; identi- 
fying the construction methods to be employed; and identifying reclamation 
standards for the lands. 


Since the issuance of the ROD for the Wyodak Final EIS, the BLM has been re- 
quiring that CBM projects be submitted as Plans of Development (POD). A POD 
is a group of wells and their supporting infrastructure (e.g., roads, pipelines, 
power lines, water discharge points, booster stations, and compressor stations) 
for a given geographic area or sub-watershed. The POD helps the operators de- 
velop a logical, economical, environmentally sound CBM project that the BLM 


can efficiently process and approve. 


The BLM is responsible for conducting an environmental analysis on BLM lands 
(BLM surface ownership and all federal minerals ownership), preparing the 
documentation, and providing mitigation measures to protect surface resources 
for APD approval. The FS would have similar responsibilities on National Forest 


System lands. The BLM is responsible for approval of the drilling program, pro- 
tection of ground water and other subsurface resources, and final approval of the 


APD on both BLM and National Forest System lands. 


Access roads and pipelines on BLM-managed land outside the applicant’s lease 
would require a ROW Grant. Likewise, facilities on National Forest System 
lands would require an SUP. The APD could be acceptable as an application for 
a ROW Grant or SUP for off-lease facilities, if it provides sufficient detail of the 


entire proposal. 


After drilling, routine well operations would not require approval. However, the 
BLM would have authority for approving a variety of related activities. Any 
changes to an approved APD, certain subsequent well operations, and all subse- 
quent new surface disturbances, such as workover pits, would require prior ap- 
proval. Complete details of subsequent well operations are contained in 43 CFR 
3162.3-2. Disposal of produced water from Federa! leases would require prior 
approval, as outlined in Onshore Oil and Gas Order No. 7. The BLM also would 
approve plugging and abandonment of wells, hydrogen sulfide protection meas- 
ures (if necessary), gas venting, gas flaring, and ccrtain measures for handling 


production. 


Public Participation 


The BLM and FS consider public participation a crucial component in defining 
the scope of the environmental analysis presented in this EIS. Consequently, the 
agencies worked to ensure the public was informed about the Companies’ pro- 
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posal and the opportunities available for participating in the environmental proc- 
ess. 


The agencies first informed the public of the BLM and FS’ intent to conduct an 
environmental impact analysis of oil and gas development within the PRB during 
May and June 2000. In May, the agencies prepared and mailed almost 900 copies 
of a Scoping Letter, which solicited comments from its readers to assist the BLM 
and FS in identifying the specific issues and concerns the agencies should ad- 
dress in the analysis and document in the EIS. 


On 21 June 2000, formal scoping for the analysis began with publication in the 
Federal Register of a Notice of Intent (NOI) to prepare an EIS. The BLM pub- 
lished additional notices in the Federal Register to correct mistakes in the first 
NOI and to invite the public’s participation in the analysis and potential amend- 
ments to the Buffalo and Platte River Resource Management Plans. 


The BLM also sent a news release to more than 60 media outlets (e.g., newspa- 
pers, radio stations, and television stations) in Wyoming and Montana. This news 
release announced the agencies’ intention to prepare an EIS and identified the 
public meetings. Additionally, several newspapers prepared stories on the pro- 
ject. 


In addition to the publications and mailings, the agencies held four public meet- 
ings to discuss the proposal and receive comments from the public. The first 
meeting was held in Sheridan, Wyoming on 6 June 2000. The second and third 
meetings were held in Buffalo, Wyoming and Gillette, Wyoming on 7 and 8 June 
2000, respectively. The final meeting was held in Douglas, Wyoming on 12 June 
2000. At all meetings, the proposal was described and attendees were provided 
the opportunity to ask questions and submit comments. 


Finally, the BLM and FS have been keeping the public informed of the analysis’ 
Status through a periodic newsletter and project-specific web site (www.prb- 
eis.org). The BLM also placed project information on its Wyoming web site. 


issue Identification and Issue Statements 


The BLM and FS reviewed and analyzed the comments they received during the 
scoping process. Public response to the notices and meetings included 74 letters, 
comment forms, and e-mails. Also, a total of 106 people attended one or more of 
the four public meetings. 


The agencies’ process for identifying issues involved three overall steps. First, 
specific comments were arranged into groups of common concerns. Next, a pri- 
mary issue statement was prepared for each group of comments. Finally, the is- 
sue statements were evaluated for applicability to this NEPA analysis. 


The analysis of comments initially identified 27 issues. Eighteen of these 27 is- 
sues were identified as key or significant issues (see November 2000 Scoping 
Summary to review nonsignificant issues). These issues were used to define the 
scope of this NEPA analysis. These key issues were used to analyze environ- 
mental effects, prescribe mitigation measures, or both. Issues are “significant or 
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_- key” due to the extent of their geographic distribution, the duration of their ef- 
fects, or the intensity of interest or resource conflict. The determination of an is- 
sue’s significance is different than and separate from any determination of the 
significance of an environmental consequence. The other nine issues were not 
identified as key because they involved standard parts of a NEPA analysis (e.g., 
the analysis must consider an adequate range of alternatives) or the agencies de- 
| termined they were beyond the scope of this NEPA analysis. The 18 key issues 
_ that comprised the overall scope of the NEPA analysis are: 


Issue 1: The effects of the additional development of oil and gas resources on 
aquifers present in and down gradient of the project area. 


Issue 2: The effects of the additional development of oil and gas resources on 
the quantity and distribution of surface water in and downstream of the 
project area. 


Issue 3: The effects of the additional development of oil and gas resources on 
the quality of surface water in and downstream of the project area and 
the potential to adversely affect current uses of those surface waters. 


Issue 4: The effects of the additional development of oil and gas resources on 
the project area’s geology, geologic hazards, and the extraction of 
other mineral resources present in the project area. 


Issue 5: The effects of the additional development of oil and gas resources on 
soils in and downstream of the project area. 


Issue 6: The effects of the additional development of oil and gas resources on 
air quality and visibility. 

Issue 7: The effects of the additional development of oil and gas resources on 
vegetation in and downstream of the project area, including wetlands 
and riparian areas. 


Issue 8: The effects of the additional development of oil and gas resources on 
species of wildlife and their habitats (particularly key species and habi- 
tats). 


Issue 9: The effects of the additional development of oil and gas resources on 

fisheries and aquatic habitats. 

Issue 10: The effects of the additional development of oil and gas resources on 
the project area’s ecological integrity and biological diversity. 


Issue 11: The effects of the additional development of oil and gas resources on 
special-concern species, particularly threatened, endangered, candi- 
date, or sensitive species of plants and animals. 


Issue 12: The effects of the additional development of oil and gas resources on 
rangeland resources and grazing operations. 

Issue 13: The effects of the additional development of oil and gas resources on 
cultural resources, paleontological resources, and Native Americans. 

Issue 14: The effects of the additional development of oil and gas resources on 
recreational opportunities and the recreational experience. 

Issue 15: The effects of the additional development of oil and gas resources on 

the project area’s aesthetics. 


Issue 16: The effects of the additional development of oil and gas resources on 
the local economy. 
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Issue 17: The effects of the additional development of oil and gas resources on 
human health and safety. 


Issue 18: The analysis needs to include an analysis of environmental justice. 


Alternatives Analyzed in Detail 


Three alternatives were analyzed in detail: (1) Proposed Action, (2) Proposed 
Action with Reduced Emission Levels and Expanded Produced Water Handling 
Scenarios, and (3) No Action. 


Alternative 1 — The companies’ proposed action was combined with the BLM’s 
Reasonable Foreseeable Development (RFD) Scenario. The RFD Scenario is 
based primarily on geology (potential for oil and gas resource occurrence) and 
past and present oil and gas activity, with consideration of other significant fac- 
tors such as economics, technology, and physical limitations on access, existing 
or anticipated infrastructure and transportation. 


Along with industry’s proposed action, which relates only to coal bed methane 
activity, the BLM’s RFD forecasts the continued drilling of an estimated 3,200 
oil wells. The RFD also forecasts there could be an estimated 51,000 CBM wells 
in the EIS area over the next ten years. 


The companies’ projections of CBM well drilling and production include various 
ancillary facilities within the Project Area. The ancillary facilities include access 
roads, pipelines for gathering gas and produced water, electrical utilities, facili- 
ties for treating and compressing gas and disposing of produced water, and pipe- 
lines for delivering gas under high pressure to transmission pipelines. Although 
the Companies would develop new wells throughout the 10-year period begin- 
ning in 2002, most of the drilling would occur during the first eight years. All 
51,000 wells would not be drilled into a single coal seam. Wells drilled into dif- 
ferent coal seams can be collocated on common well pads. The projected number 
of well pads is 35,589. The total numbers of wells and well pads is based on an 
80-acre well spacing pattern (eight pads per square mile). The 51,000 proposed 
CBM wells include an estimated 12,000 existing wells. 


Under the Proposed Action, the Companies would construct, operate, and main- 
tain wells and ancillary facilities in 10 of the 18 sub-watersheds that comprise the 
Project Area. However, most of the new wells (63 percent) and facilities would 
be constructed in two sub-watersheds: the Upper Powder River and Upper Beile 
Fourche River sub-watersheds. Sub-watersheds with relatively high numbers of 
wells and facilities include Clear Creek, Crazy Woman Creek, Tongue River, and 
Little Powder River. 


Overall, implementation of the Proposed Action could disturb as many as 
212,000 acres. This short-term disturbance would encompass about 3 percent of 
the Project Area. Most of this would be associated with the construction of pipe- 
lines and roads. Long term distu “ance is projected to be approximately 109,000 
acres. Compressor station“ wou: . account for the smallest amount of the overall 
disturbance. 
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Summary 


Construction of the Powder River Basin wells would begin during 2002. Gener- 
ally, construction of most CBM wells would be completed over the first eight 
years (by the end of 2010). The production lifetime of the wells is expected to be 
about 7 years and final reclamation is expected to be completed during the two to 
three years following the end of production. 


Emphasis for water handling for Alternative | is untreated surface discharge. All 
compression would be CBM powered. 


Alternative 2 proposes the same number of CBM and conventional wells as the 
proposed action. There are two additional water-handling methods analyzed: A — 
Emphasis on infiltration and B — emphasis on treatment for beneficial use. 


There are also two air quality options: A- Fifty percent of the booster compres- 
sion would be electrically powered and B — One hundred percent of the booster 
compression would be electrically powered. 


Alternative 3 — No Action This alternative would consist of no new federal wells. 
Wells would only be developed on state and private mineral ownership. 


Affected Environment 


The PRB is part of the Missouri Plateau of the Great Plains. This region is char- 
acterized by rolling uplands that have been greatly dissected by tributaries of the 
Missouri River system. The Bighorn Mountains, which are part of the Rocky 
Mountains, lie just west of the PRB, partially within the westernmost portion of 
the Project Area. On the east, the PRB is bounded by the Black Hills. On the 
south, the PRB is bounded by the Casper arch, the Laramie Mountains, and the 
Hartville Uplift. 


The PRB consists of a dissected, rolling upland plain, with low to moderate re- 
lief, broken by buttes, mesas, hills, and ridges. Extensive areas of open high hills 
in the northern portion of the Project Area indicate rough, broken terrain where 
moderate to deep erosion has occurred. Erosion-resistant clinker, produced by the 
natural burning of coal beds in the PRB, caps many hills and ridges within the 
Project Area with a characteristic broken, red brick or scoria-like rock. Eleva- 
tions in the Project Area range from 3,350 to 9,250 feet above msl. 


The PRB is drained toward the north and east by the Tongue, Powder, Little 
Powder, Belle Fourche, and Cheyenne Rivers, which all flow into the Missouri 
River system. The Project Area forms a low divide among these smaller drainage 
systems. The major river valleys have wide flat floors and broad floodplains. 
Tributaries in the Project Area are incised and drain areas of isolated, flat-topped, 
clinker-covered buttes and mesas, 100 to 500 feet above the valley floor. Flow in 
the Project Area is generally towards the northeast. Perennial streams generally 
originate in the mountainous areas because of significant annual precipitation and 
geologic conditions that foster groundwater discharge. 


Surface water quality in the Project Area is generally adequate to support desig- 
nated uses. Surface waters in the Project Area are typically alkaline, with moder- 
ate to high levels of hardness. These waters vary from a calcium bicarbonate type 
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water in the mountain streams, to a sodium sulfate type water in the lowlands. 
Surface water quality in the Project Area is affected by depletions and return 
flows from irrigation. Surface water withdrawals in the Project Area are used to 
support agricultural, domestic, and stock water uses. Irrigation use accounts for 
about 98 percent of the surface water withdrawals in the Project Area. 


The groundwater resources of the PRB that are at or near the land surface within 
the PRB are contained in unconsolidated Quaternary alluvial or basin fill deposits 
or in semi-consolidated to consolidated lower Tertiary sandstones and coal beds 
that are the uppermost aquifers in the Northern Great Plains aquifer system. 
Clinker, which is also an aquifer, has formed from some of the lower Tertiary 
sediments. The Lower Tertiary Aquifer System consists of the Wasatch aquifers, 
the Fort Union aquifers contained in the Tongue River member of the Fort Union 
Formation, the Lebo confining layer, and the Tullock aquifer. 


The PRB contains some of the largest accumulations of low sulfur sub- 
bituminous coal in the world. Thick coal deposits occur at or near the surface 
along the eastern boundary of the Project Area, along a north-south trend situated 
west of both Gillette and Wright, and in the northwestern portion of the Project 
Area. Important coal seams within the Wasatch Formation, from oldest to young- 
est, include the School, Badger, Felix, and Lake De Smet coals. Important coal 
seams within the Fort Union Formation, from oldest to youngest, include the 
Canyon, Anderson, Wyodak, and Big George coals. About 25 trillion cubic feet 
(tcf) of CBM may be recoverable from coal beds in the PRB within Wyoming. 


Although specific air quality monitoring is not conducted throughout most of the 
Project Area, air quality conditions in rural areas are likely to be very good, as 
characterized by limited air pollution emission sources (few industrial facilities 
and residential emissions in the relatively small communities and isolated 
ranches) and good atmospheric dispersion conditions, resulting in relatively low 
air pollutant concentrations. Occasional high concentrations of carbon monoxide 
(CO) and particulate matter may occur in more urbanized areas (e.g. Buffalo, 
Gillette, and Sheridan) and around industrial facilities, especially under stable 
atmospheric conditions common during winter. 


The Project Area is characterized as a mosaic of vegetation types that includes 
prairie grasslands, shrublands, riparian areas, and forested areas. Fourteen vege- 
tation types were identified within the Project Area. They are short-grass prairie, 
mixed-grass prairie, wet meadow, herbaceous riparian, sagebrush shrubland, 
other shrubland, shrubby riparian, coniferous forest, aspen, forested riparian, ag- 
riculture, urban/disturbed, barren, and water. These broad categories often repre- 
sent several vegetation types that were similar in terms of dominant species and 
ecological importance. 


All of the vegetation types present in the Project Area provide habitats for some 
wildlife species. In an undisturbed condition, the major vegetation types in the 
Project Area provide high-quality habitats for many wildlife species. Because 
these habitats tend to occur in a mosaic across the landscape, many wildlife spe- 
cies can be expected to use more than one habitat. Primary species of wildlife of 
concern in the Project Area include the pronghorn antelope, mule deer, white- 
tailed deer, elk, moose, sage grouse, sharp-tailed grouse, and various raptors. 
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Summary 


Perennial streams in the Project Area support a diverse fish fauna of mostly na- 
tive, game and nongame species. 


Not surprisingly, the Project Area supports a variety of special-status species 
about which management agencies are concerned. These species of plants and 
animals include those listed by the U.S. Department of Interior, Fish and Wildlife 
Service (USFWS) as threatened or endangered or being considered for listing as 
threatened or endangered. They also include species that the BLM or FS consider 
rare or sensitive. 


A variety of prehistoric and historic cultural resource sites that have been docu- 
mented in each of the sub-watersheds in the Project Area by site type or historic 
theme, and by National Register evaluation. The files search for this area con- 
tains a high proportion of sites that are unevaluated or for which information on 
evaluation is lacking — 35.6 percent for prehistoric and 35 percent for historic. 
The files search tables show 13 percent of the prehistoric sites and 9.6 percent of 
the historic sites as listed or eligible. Typically, when adequate information is 
available, about 10 to 15 percent of the documented sites in an area are evaluated 
as eligible for listing in the National Register of Historic Places. 


Land ownership in the Project Area consists primarily of private lands intermin- 
gled with federal and state lands. Mineral ownership in the Project Area consists 
primarily of federal mineral estates. Rangeland/livestock grazing is the dominant 
land use for both public and private lands in the Project Area. 


Gillette and Sheridan are the hubs for the transportation network in the Project 
Area. Interstate highways in the Project Area include I- 25 and 1-90. The major 
north-south transportation corridors include State Route 59 in Campbell and Gil- 
lette Counties, and I-25 in Johnson and Sheridan Counties. The principal east- 
west highway for Campbell and Johnson Counties is I-90. I-90 runs north from 
the Town of Buffalo to the City of Sheridan, and then continues north to the 
Montana State line. U.S. Highways in the Project Area include U.S. Routes 14, 
16 to the East of Buffalo, and 87. The Primary State Highways in the Project 
Area are Routes 59, and 387. Secondary State Highways traversing the area in- 
clude Routes 50, 51, 192, 196, 338, and 450. Numerous county roads also pro- 
vide local access to public and private lands within the Project Area. 


Oil and gas pumping units and associated well pads and access roads are evident 
throughout the Project Area. However, most of the existing well development is 
in the eastern half of the Project Area. Well development is most evident in 
Campbell County between the cities of Gillette and Wright, and north, west, and 
northwest of Gillette. Development is also evident along Interstate 90 and State 
Highway 14 and 93 in Campbell and Sheridan Counties. The landscape that has 
resulted from ongoing oil and gas development in this area is rural/industrial in 
character. 


Most of the areas with significant scenic values occur in the western part of the 
Project Area. The South Big Horns Area is located in the southwest quarter of 
Johnson County, primarily within the Middle Fork Powder River sub-watershed. 
The area provides sensitive and unique resource values, including scenery. Spe- 
cial management areas within the South Big Horns Area include the Middle Fork 
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Recreation Area, the Red Wall/Hole-in-the-Wall area, Outlaw Cave, Dull Knife 
Battlefield site, and the Gardner Mountain and North Fork Wildemess Study Ar- 
eas. The Powder River breaks in eastern Johnson County, the Fortification Creek 
SMA and WSA, and the Weston Hills Recreation Area in the eastern part of the 
Project Area also provide scenic settings for a variety of dispersed recreational 
activities. 


Two scenic byways exist in the western part of the Project Area. They provide 
access to the Bighorn Mountains. The Bighorn Scenic Byway is on U.S. Route 
14 west of Ranchester. The Cloud Peak Skyway is on U.S Route 16 west of Buf- 
falo. 


Recreational use of the Project Area is limited oecause more than 75 percent of 
the land is privately owned. Opportunities for dispersed recreation exist on fed- 
eral and state lands throughout the Project Area. A few developed recreational 
sites or facilities exist within special management areas on federal lands in the 
Project Area. Developed recreational facilities, such as campgrounds, are gener- 
ally limited to private lands in or near to larger communities in the Project Area, 
and to state historical sites located in the western part of the Project Area. Com- 
munities in the Project Area, including Sheridan, Gillette, Wright, Buffalo, and 
Kaycee, provide a variety of municipal and private recreational facilities, includ- 
ing golf courses, rodeo grounds, ball parks, and swimming pools. 


Major sources of noise are towns; industrial facilities; major roadways, such as 
Interstate 90; railroad corridors; and frequent high winds. Noise in rural areas 
away from industrial facilities and transportation corridors is generally 30 to 
40 dBA when the winds speeds are low. Levels of noise close to industrial facili- 
ties and transportation corridors are likely to be in the range of 50 to 70 dBA de- 
pending on the proximity to these sources. The most significant noise from CBM 
operations results from the operation of compressor stations that use multiple 
engines to move natural gas from central gathering facilities and along high- 
pressure transmission pipelines. Noise from these compressor stations has been 
estimated has been estimated to be 55 dBA at 600 feet from the compressor sta- 
tion. 


The Project Area encompasses all or portions of Converse, Campbell, Johnson, 
and Sheridan counties in Wyoming. It also includes four incorporated 
municipalities: Gillette, Wright, Sheridan, and Buffalo. Gillette is the county seat 
and the largest incorporated city in Campbell County. Wright is in southern 
Campbell County. Sheridan is the county seat of Sheridan County and Buffalo is 
the counity seat of Johnson County. 


Summary Comparison of Alternatives and 
Environmental Consequences 

The following tables summarize the alternatives considered in detail and the 
likely environmental consequences of each alternative. S—1 contains the sum- 
mary of alternatives. This table contrasts the four alternatives in terms of their 
physical characteristics. The matrix presented in S-2 provides a comparison 
summary of the effects to the various environmental resources that would be real- 
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i ized by implementing each of the four alternatives for the Powder River Basin 
Oii and Gas Project. 


Agency-Preferred Alternative 


The BLM’s preferred alternative is Alternative 1 — Proposed Action. This alter- 
native provides for the best balance of effects to costs ind development of the 
CBM. Most of the federal minerals in the Project Area have already been leased. 
The pattern of federal and non-federal mineral ownership coupled with the 
BLM’s responsibilities under 4. “FR 3162.2 to prevent drainage of federal oi! 
and gas preclude the BLM from choosing Altemative 3 as the preferred alterna- 
tive. 


Alternatives 2A and 2B offer some advantages over Alternative 1; however, the 
advantages are insufficient to justify the additional costs and disturbance. Both 
alternatives 2A and 2B would increase short- and long-term disturbance over Al- 
ternative 1 by at least 10 percent. However, as documented in the analysis they 
would not substantially decrease effects to air quality, visibility, and water qual- 
ity —— the primary issues for which the alternatives were developed. The amount 
of CBM water produced by alternatives 1, 2A, and 2B would be the same. The 
costs of implementing the water handling procedures of alternatives 2A and 2B 
would be substantially higher than those associated with Alternative |, but the 
difference between the effects of these two alternatives and Alternative | does 
not reflect or justify these additional costs. The analysis documents that the bene- 
fits to air quality and visibility from electrifying half or all of the booster com- 
pressors would be insufficient to justify the additional costs of requiring the 
Companies to use electric booster compressors. It is estimated that few booster 
compressors would be built on surface that is federally owned and BLM does not 
have the ability to require electrification of compressors constructed off of fed- 
eral surface. The permitting of the compressors is the responsibility of the State 
of Wyoming. 


Proposed RMP/LRMP Amendments 


The FS is using the analysis documented in this EIS to make a decision on au- 
thorization of leases on those portions of the TBNG that have potential for CBM 
development. The FS has released a Final EIS and Proposed LRMP for the 
TBNG. In that analysis, they deferred the lease authorization decision for this 

. analysis. The lease availability decision will be made in the ROD for the LRMP 
EIS. 
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The outcome of the impact analysis has shown no need for changes to areas open 
and closed to oil and gas leasing or stipulations proposed in the Final LRMP EIS. 
Bi Several new mitigation measures would be required for lease authorization. 


The BLM has also reviewed the existing RMP’s against the NEPA impact analy- 
a sis. Proposed for the Buffalo RMP: 


>» No changes to current designations of areas open or closed to leasing. 
>» No changes to current, or addition of any new, lease stipulations. 


> No changes to current resource objectives or decisions. 
> Several new mitigation measures would be implemented. 
new RFD for oil and gas. 


Proposed for the Platte River RMP: 

> No changes to current designations of areas open or closed to leasing. 

> Nochanges to current, or addition of any new, lease stipulations. 

> Nochanges to current resource objectives or decisions. 

> Several new mitigation measures would be implemented. 
The proposed RMP amendment would include this impact analysis for the 
Converse County portion of the Project Area. 


The Final EIS and ROD would serve an amendment to the Buffalo RMP. The FS 
would need a ROD for their authorization decision. 
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Construction and installation (number of workdays) 

Operation and maintenance (number of workdays) 

Reclamation and abandonment (number of workdays) 
New non-CBM F acilities 


Construction and installation (number of workdays) 
Operation and maintenance (number of workdays) 


23,909 23,909 23,909 0 
15,458 15,458 15,458 15,458 
39,367 39,367 39,367 15,458 
15,455 15,455 15,455 0 
10,542 10,542 10,542 10,542 
25,997 25,997 25,997 10,542 
6,657 6,657 6,657 2,170 
10,619 10,619 10,619 4,337 
14,127 14,127 14,127 5,769 
$311 5311 $311 2,170 
1,036 1,036 1,036 396 
5,311 $311 5,311 3,170 
1,060 1,060 1,060 350 
186 186 186 175 
371,000 371,000 371,000 122,500 
298 298 298 97 

63 63 63 19 
491,700 491,700 491,700 160,050 
1,216 498 795 419 
1,821 4,032 2,931 893 
37 43 36 16 

285 342 342 147 
211,992 230.886 222,860 90.807 
108,799 127,693 119,667 45,057 
2,403,944 2,805,164 2,594,436 803,769 
1814275 1,815,831 1,815,020 704,814 
1,427,421 1,713,259 1,568,892 405,719 
1,791 1,791 1,791 0 
1,409 1,409 1,409 1,409 
3.200 3,200 3,200 1,409 
17,59 17,59 17,599 7,751 
14,402 14,402 14,402 6,339 
96,800 96.800 96.800 43,712 
"3,600 73,600 73.600 29.275 


Reclamatic.: and abandonment (number of workdays) 19.200 19.200 19.200 8.070 


water levels occurs over 50 to 100 
years. Similar pattern for deep Wasatch 
Sands but lagged by about 10 years. 
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Table S—2 Summary of Effects, by Alternative 
ND a 
4 Nematrve 
Potential Effect 1 2A 2B 3 
Groundwater 
Maximum Drawdown 
Fon Limon Formation 300 1.200 feet Same as Alternative | Same as Alternative | Same as Alternative | 
Deep Wasatch Sands 10- 250 feet Same as Alternative | Same as Alternative | Same as Alternative | 
Shallow Wasatch Sands 1 SO feet (m areas of thin Wasatch Same as Alternative | Same as Alternative | Same as Alternative | 
cover) 
“1 to 50 feet (bclow impoundments Same as Alternative | Same as Alternative | Same as Alternative | 
and crecks receiving CBM discharge) 
Penad of Maximum Drawdown 
Fon Umon Formaton 2006 2009 Same as Alternative | Same as Alternative | Same as Alternative | 
Deep Wasatch Sands 2009 2018 Same us Alternative | Same as Alternative | Same as Alternative | 
Shallow Wasatch Sands 2006 2012 (drawdown areas) Same as Alternative | Same as Alternative | Same as Alternative | 
2006 2009 (buildup areas) 
Recharge Recharge of shallow Wasatch increased Same as Alternative | Same as Alternative | Same as Alternative | 
dunng CBM development duc to infil- 
tratiun below creeks and impoundments 
recerving CBM discharge water 
Quality Groundwater quality within the re- Same as Alternative | Same as Alternative |. Same as Alternative | 
grunal aquifer systems and alluvial 
aquifers would not be noticeably af- 
fected. 
Recovery Rapid initial recovery of water levels in Same as Alternative | Same as Alternative | Same as Alternative | 
developed cuals following cessation of 
CBM pumping. Typically >80°e recov- 
ery within first 10 years. Recovery to 
within 20 to 50 feet of pre-development 


Summary 


Table S—2 


Summary of Effects, by Alternative 


Potential Effect 


Alternative 


2A 


2B 


3 


Springs/Wells 


Surface Water 


Quantity 


CBM Produced Water discharged 


to surface 
Quality 


Surface Drainages 


Surface Waterbodies 


Wells completed in developed coals 
within 10 miles of CBM development 
are likely to experience water level 
drops and possibly methane occurance. 
Flowing artesian wells and springs that 
are sourced within coals in this area are 
likely to experience decrease in flow 
rate. Wells and springs in Wasatch are 


not expected to be substantially affected 


unless they are within 100 feet (verti- 
cally) of developed coal. 


Perennial flows likely to develop in 
formerly ephemeral channels 


High seasonal flows expected to rise 
476,216 acre-feet 


Negligible changes in water quality of 
main stems. 


Concentrations of suspended sediment 
in surface waters likely to rise above 
present levels due to runoff from dis- 
turbed areas. 


SAR values and sodium concentrations 
may inhibit the use of irrigation on 
some tributaries. 


Evaporation may cause concentrations 
of salts and other metals in impound- 
ments and surface drainages. 


Erosion of surface drainages would 
occur due to increased flows. 


Channels are more likely to overbank 
during snowmelt due to increased flows 
from CBM discharges 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 
179,171 acre-feet 


Same as Alternative | 


Same as Alternative |! 


Same as Alternative | 


Same as Alternative | 


Same as Alternative |! 


Same as Alternative |! 


Reservoirs downstream likely would © Numerous impoundments would serve 


receive more water and could receive 
more sediment. 

Springs may develop in drainages 
where infiltration is enhanced. 


Same as Alternative | 


as flood control structures during high 
seasonal flows. 


Same as Alternative |! 


Same as Alternative | 


Same as Alternative | 
270,781 acre-feet 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative |! 
181,807 acre-feet 


Same as Alternative |! 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 
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Summary 


Table S-2 Summary of Effects, by Alternative 


Alternative 
Potential Effect I 2A 2B 3 
Surface Water Use Increased availability of surface water Same as Alternative |! Same as Alternative | Same as Alternative | 
for irrigation and other downstream 
beneficial uses. 
Potential reduction of flows by im- Same as Alternative | Same as Alternative | Same as Alternative | 
poundments may diminish water avail- . 
ability to permitted water right holders 
downstream 
Physiography, Geol- 
ogy.Paleontology, and Minerals 
Paleontology if Class 3, 4, or 5 formations are pre-Similar to Alternative 1, but with aSimilar to Alternative 1, but with aSimilar to Alternative 1, but with a 
sent in areas of disturbance, ground-higher potential due to a larger amounthigher potential due to a larger amountreduced potential due to a smaller 
disturbing activities could damage orof disturbance. of disturbance. amount of disturbance. 
destroy surface and sub-surface fossils. 
Minerals Would produce about 16 trillion cubic Same as Alternative | Same as Alternative | Would produce about 8 trillion cubic 
feet of CBM. feet of CBM. 


Would produce about 220 million bar- 
rels of oil equivalent from the non- 
CBM wells. 
Geological Hazards Implementation is unlikely to cause Same as Alternative |! Same as Alternative | 


noticeable ground subsidence or in- 


crease the potential for underground 
coal fires. Migration of some CBM 
could occur within the PRB as devel- 
opment of CMB occurs. 


Soils 


Would produce about 100 million bar- 
rels of oil equivalent from the non- 
CBM wells. 


Same as Alternative |. but to a smaller 
extent due to the smaller number of 
wells. 


Erosional effects from facilities located Increased wind erosion due to removal Nearly the same as Alternative |, with a Nearly the same as Alternative |, with a All disturbance would be roughly cut in 


on soils with high wind erosion poten- of vegetation, excavation, and stockpil- very minor increase in disturbed area _ very minor increase in disturbed area 
tial ing of soil, especially in sandy soils. | because of the change in water handling because of the change in water han- 
Approximately 25,474 acres in the options. Due to the decrease in Surface dling options. Due to the decrease in 
short term and 13,403 acres in the long Discharge and the increase in im- Surface Discharge and the increase 
term would be disturbed on soils with a poundments, the potential for wind impoundments, the potential for wind 
high wind erosion potential. erosion would increase slightly. erosion would increase slightly, but 
increase would be less than in Alterna- 
tive 2A. 


half. As Alternative 3 would employ 
the same water handling options as 
Alternative |, effects would be similar 
but on a smaller scale. 
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Table S—2 Summary of Effects, by Alternative 


Potential Effect 


Alternative 


1 2A 


2B 3 


Erosional effects from facilities located Increased water erosion and sedimenta- Nearly the same as Alternative |, with a Nearly the same as Alternative |, with a All disturbance would be roughly cut in 


on soils with high water erosion 
potential 


Facility location on slopes greater than 
25 percent 


Effects on soil productivity 


Air Quality 
Compliance with Wyoming and 
federal ambient air quality standards 


tion due to removal of vegetation, ex- very minor increase in disturbed area 


very minor increase in disturbed area _ half. As Alternative 3 would employ 


cavation, slope steepening and compac- because of the change in water handling because of the change in water handling the same water handling options as 
tion, especially in clayey soils. Ap- options. Due to the decrease in Surface options. Due to the decrease in Surface Alternative |, effects would be similar 


proximately 76,691 acres in the short Discharge and the increase in im- 
term and 38,452 acres in the long term +poundments, the potential for water 
would be disturbed on soils with high erosion would increase slightly. 
water erosion potential. Soil loss esti- 

mates on these soils range from 3.4 to 

18.7 tons/acre/year on bare soil and 0.5 

to 2.6 tons/acre/year one year after 

reclamation. 


No facilities would be located on No facilities would be located on 


sloped greater then 25 percent Roads sloped greater then 25 percent Roads 
would be located to avoid steep slopes would be located to avoid steep slopes 


Reduction in soil productivity due to _- Nearly the same as Altemative 1, 
removal of vegetation, compaction, with a very minor increase in dis- 
changes in salinity, excavation and turbed area because of the change in 
stockpiling of soil. Approximately water handling options. Due to the 
206,777 acres in the short term and decrease in Surface Discharge and the 
103,800 acres in the long term would _increase in impoundments, the poten- 
be disturbed on soils with high compac- tial for infiltration would be reduced 
tion potential, low revegetation poten- but soil mixing and compaction 

tial, high salinity, or on Prime Agricul- would increase slightly. 

tural soils. 


Yes Yes 


Discharge and the increase in im- but on a smaller scale. 
poundments, the potential for water 

erosion would increase slightly, but 

increase would be less than in Alterna- 

tive 2A. 


No facilities would be located on No facilities would be located on sloped 
sloped greater then 25 percent Roads greater then 25 percent Roads would 
would be located to avoid steep slopes be located to avoid steep slopes 


Nearly the same as Alternative 1, All disturbance would be roughly cut in 
with a very minor increase in dis- half. As Alternative 3 would employ 
turbed area because of the change in _ the same water handling options as 
water handling options. Duetothe Alternative 1, effects would be similar 
decrease in Surface Discharge and the but on a much smaller scale. 

increase in impoundments, the poten- : 

tial for infiltration would be reduced 

but soil mixing and compaction 

would increase slightly. These 

changes in effects from Alternative | 

would be less than those experienced 

under Alternative 2A. 


Yes Yes 
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Table S—2 Summary of Effects, by Alternative 


Alternative 
Potential Effect 1 2A 2B 3 
Within range of States’ hazardous air 
pollutant thresholds for maximum 8- ; : : 
hour concentrations Yes Same as Altemative | Same as Altemative | Same as Alternative | 
N-Hexane Yes 
Benzene Yes 
Toluene Yes 
Ethylbenzene Yes 
Xylene Yes 
Formaldehyde Above strictest threshold, but well 
within range 
Compliance with cancer risk threshold: Same as Alternative | Same as Altemative | Same as Alternative | 
Benzene Yes 
Formaldehyde Yes 
Conipliance with visibility thresholds in 
sensitive Class I and Class Il areas: 
AdV > 1.0 dV Up to 11.5 days Up to 10.3 days Up to 9.5 days Up to 6.6 days 
AdV > 0.5 dV Up to 43.7 days Up to 41.1 days Up to 37.9 days Up to 28.7 days 
Vegetation 
Overall long-term vegetation 128, 069 acres 146,963 acres 138,937 acres $2,231 acres 
displacement 
Sagebrush shrublands 40,007 acres 45,943 acres 43,517 acres 15,311 acres 
Riparian, wetlands 3,327 acres 7,266 acres 3,402 acres 2,999 acres 
Wildlife 
Big Game Species’ Important 
Habitats 
Pronghom Winter-yearlong range Approx. 2 percent of this range would Same as Alternative | Same as Alternative | Approx. | percent of this range would 
be disturbed in the Project Area over be disturbed in the Project Area over 
the long-term. the long-term. 
White-tailed Deer Winter- Less than | percent of both ranges Same as Alternative | Same as Alternative | Same as Alternative | 
yearlong and Yearlong Ranges _ would be disturbed in the Project Area 
over the long term. 100 percent of the 
winter-yearlong disturbance would 
occur in the Middle Powder River sub- 
. watershed. 
Mule deer winter-yearlong range Approximately | percent of winter- Less than | percent of winter- Approximately | percent of winter- —_ Less than | percent of winter-yearlong 


yearlong range would be disturbed in _ yearlong range would be disturbed in yearlong range would be disturbed in range would be disturbed in the Project 

the Project Area over the long-term — _ the Project Area over the long-term —__ the Project Area over the long-term Area over the long-term 100 percent of 

about 50 percent of which would occur — about 50 percent of which would §— approximately 58 percent of which which would occur in the Upper Pow- 

in the Upper Powder River sub- occur in the Upper Powder River sub- would occur in the Upper Powder der River sub-watershed. 

watershed. watershed. River sub-watershed. 
WT Fe} 
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Table S—2 Summary of Effects, by Alternative 


Alternative 
Potential Effect 1 2A 2B 3 
Elk crucial winter range Approximately 3 percent of crucial Approximately 4 percent of crucial Same as Alternative | Same as Alternative | 
(Fortification Creek) winter range would be disturbed in winter range would be disturbed in 
Fortification Creek Management Arez. Fortification Creek Management 
Area. 
Big Game Habitat fragmentation may alter big Same as Alternative | Same as Alternative | Same as Alternative | 
game use of habitats. Human distur- 
bance may deter big game from other- 
wise suitable habitats to potentially 
lower quality habitats. Increased human 
activities may result in increased vehi- 
cle collisions, poaching and legal hunt- 
ing success. 
Raptors Disturbance of ground nesting and prey Same as Alternative | Same as Alternative | Same as Altemative | 
habitats would occur. Increased human 
presence may alter raptor activity pat- 
terns. New utility poles may provide 
new perch sites for raptors. New 
aboveground lines and the potential for 
increased vehicle/wildlife collisions 
may increase mortality of local raptors. 
Habitat disturbance may alter local prey 
Sage and Plains Sharp-tailed Grouse Habitat disturbance may occur in suit- Same as Alternative | Same as Alternative | Same as Alternative | 
affect nesting, breeding, and brood 
rearing; Increased number of above- 
ground utility lines may result in in- 
creased number of grouse collisions if 
appropriate mitigation efforts are not 
mplemented. 


i 
Waterfowl Habitat disturbance may be local bene- Same as Alternative | Same as Alternative | Same as Alternative | 

ficial or detrimental depending on local 

hydrological “ 
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Table S-2 Summary of Effects, by Alternative 
ed 
Alternative 

Potential Effect ' 2A 2B 3 

Aquatic Life Surface discharge of produced CBM _Surface discharge of produced CBM Surface discharge of produced CBM Surface discharge of produced 
water in 10 sub-watersheds would water in 10 sub-watersheds would water in 10 sub-watersheds would water in 10 sub-watersheds would 
potentially increase stream flows, in- potentially increase stream flows, potentially increase stream flows, Potentially mcrease stream flows. mn- 
CTreases in sedimentation, increases of _ increases in sedimentation, increases _ increases in sedimentation, increases creases in sedimentation. mcreases of 
salt concentrations in streams and of salt concentrations in streams and _ of salt concc.atrations in streams and = salt concentrations im streams and 
ponds, and increases of heavy metal ponds, and increases of heavy metal = ponds, and increases of heavy metal ponds, and increases of heavy metal 
concentrations in streams and ponds. concentrations in streams and ponds. concentrations in streams and ponds. concentrations m streams and ponds. 
The largest amount of surface discharge 25% of 39,367 wells are proposed to 40% of 39,367 wells are proposed to = The least amount of surface discharge 
(62% of 39,367 wells) is proposed surface discharge under this altierna- — surface dishcarge under this alterna- (54% of 15,458 wells) ts proposed 
under this alternative and would result tive and would result in less potential tive and would result in more poten- under this alternative and would result 
in the most potential effects to aquatic —_ effects to aquatic species than Alt. 1 _tial effects to aquatic species than Alt. in the smallest amount of potential 
species. and Akt. 2B. 2A and less than Alt. 1. effects to aquatic species of all Alterna- 

tives. 

Threatened, Endangered. or 

Sensitive Species 

Black-tailed prairie dog Project activities would directly affect Same as Alternative | Same as Alternative | Same as Alternative | 
individuals and suitable habitats, if 
implemented. 

Preble’s meadow jumping mouse No affects to this species due to as- Same as Altemative | Same as Alternative | Same as Altemative | 
sumed lack of occurrence within the 
Project Area. . 

Black-footed ferret No affects to this species due to as- Same as Alternative | | Same as Alternative | Same as Alternative | 
sumed lack of occurrence within the 
Project Area. 

Bald eagle Nesting and winter roosting may be Same as Alternative | Same as Alternative | Same as Alternative | 
affected by increased human activities 
and local habitat disturbance; and ele- 
vated traffic levels in the Project Area 
may increase eagle/vehicle collisions if 
mented. 

Mountain plover Human disturbance to suitable nesting Same as Alternative | Same as Alternative | Same as Alternative | 
and brood rearing habitats may affect 
this species. 

Westem boreal toad No affects to this species due to as- Same as Alternative | Same as Alternative ! Same as Alternative | 
sumed lack of occurrence within the 
Project Area. 


Alternative 
Potential Effect 1 2A 2B 3 
Cultural Resources 
Total number of cultural resource 3,288 3,004 3,435 1,696 
sites that may be affected (based on 
known site densities): 


General Distribution of Effects The greatest anticipated effects would The greatest anticipated effects would The greatest anticipated effects would The greatest anticipated effects would 
be in the Clear Creek, Upper Powder be in the Clear Creek, Upper Powder _ be in the Clear Creek, Upper Powder _ be in the Clear Creek, Lipper Powder 
River, Crazy We~an Creek and Ante- River, Crazy Woman Creek and Ante- River, Crazy Woman Creek and Ante- River, Crazy Woman Creek and Ante- 
lope Creek sut» ©: sheds. tisex- lope Creek sub watersheds. it is ex- lope Creek sub watersheds. It is ex- lope Creek sub watersheds. It is ex- 
pected that 430 sncs may be historic _ pected that 470 sites may be historic —_ pected that 445 sites may be historic _ pected that 220 sites may be historic 
properties requiring some form of pro- properties requiring some form of pro- properties requiring some form of pro- properties requiring some form of pro- 


tection or mitigation. tection or mitigation. Because of addi- tection or mitigation. tection or mitigation. Some infrastruc- 
tional water handling facilities along ture or support facilities may occur on 
the drainages, this alternative is likely federal surface for private development. 
to require more protective or mitigative but federal control over the identifica- 
measures than the other alternatives. tion and protection of historic proper- 
ties would be minimal. 
Land Use and Transportation 
Displacement of Rangeland 
Resources 
Short-term (acres) 229,591 248,485 240,459 108 406 
Long-term (acres) 123,201 142,095 134,069 51,396 
Additional Vehicle Trips 
Censtruction and installation 3,129 3,630 3,366 1,059 
Operation and Maintenance 790 790 790 S06 
Decommissioning & Reclamation 1,206 1.444 1,324 230 
Change in average daily traffic rela- Over the entire Project Area, the aver- Same as Alternative | Same as Alternative | Same as Alternative | 
tive to Existing Conditions age daily traffic 1s expected to increase 
more than 25 percent. The amount of 
i on specific roads would vary 
greatly. 
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Table S—2 Summary of Effects, by Alternative 
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Potential Effect 


Alternative 


| 2A 2B 3 


Visual Resources 


Recreational Resources 


Socioeconomics 
Effects to Employment 


317 wells, associated roads, and water Wells and roads are same as Alternative Wells and roads are same as Alternative No wells and associated facilities would 
handling facilities would be constructed |. Water handling methods would dis- 1. Water handling methods would dis- be constructed on federal leases. Visual 
on VRM Class II areas. Class II man- _ turb 6,682 additional acres. Class II —_ turb 6,682 additional acres as in Alter- impacts from construction and opera- 
agement objectives would be met if | management objectives would be met if native 2A. However, a smaller number tion would occur on State and private 


mitigation were successfully imple- —_ mitigation were successfully imple- _ of acres would be disturbed by im- lands. 
mented. Management objectives for mented. poundments than Alternative 2A, with a 
3,939 wells and associated facilities for proportionately smaller visual impact. 

Class III areas and 4,530 wells and Class II management objectives would 
associated facilities for Class IV areas be met if mitigation were successfully 

would be met. 437 wells and associated implemented. 


facilities would be constructed on 
TBNG areas managed with (Scenic 
Integrity Objectives (SIO) of Low. 
Desired conditions for SIO would be 
met, in that facilities can be visible if 
they are reasonably mitigated to blend 
and harmonize with natural features. 


Construction activities would alter the The effect on recreational opportunities The effect on recreational opportunities No wells and associated facilities would 


recreational experience through a loss from the construction of wells and from the construction of wells and be constructed on federal leases. No 
of solitude and the natural setting. After associated facilities are same as Alter- associated facilities are same as Alter- impacts to recreation would occur on 
construction, the loss of solitude would native 1. Water handling methods native |. Water handling methods BLM lands or the TBNG. Loss of soli- 
be less because of greatly reduced would disturb an additional 6,682 acres, would disturb 6,682 additional acres as_tude and natural setting could occur on 
traffic. Installation and operation of —_ resulting in a greater loss of solitude —_in Alternative 2A. However, a smaller State and private lands. 

facilities would still affect the natural and the natural setting. number of acres would be disturbed by 

setting of the Project Area for the life of impoundments than Alternative 2A, 

the project. Recreation in special man- with a proportionately smaller loss of 

agement areas would not be affected. solitude and the natural setting. 

BLM and FS objectives for recreation 

would be met. 


> 1,974 CBM workers and 67 > 2,260 CBM workers and 67 > 2,112 CBM workers and 67 > 607 new CBM and 30 non- 


non-CBM workers would be non-CBM workers would be non-CBM workers are re- CBM workers would be re- 
required. required. quired. quired. 

> Employment would be greatest » Employment would be greatest >» Employment would be greatest » Employment would be greatest 
in first 10 years. in first 10 years. in first 10 years. in first 10 years. 

» Workers already exist in the >» Workers already exist in the >» Workers already exist in the » Workers already exist in the 
community. community. community. community. 

>» Secondary employment would 
be sustained for a longer pe- 
riod than previously antici- 
pated. 
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Table S-2 


Summary of Effects, by Alternative 


Alternative 
Potential Effect 1 2A 2B 3 

Effects to Wages Combined annual payroll of > Combined annual payroll of > Combined annual payroll of > Combined annual payroll of 
the Companies would average the Companies would average the Companies would average the Companies would average 
an estimated $81.6 million. an estimated $93 million. an estimated $87.1 million. an estimated $25.5 million. 
Over a 20 period $1.6 billion 
in personal income would be 
generated. 
Once the project is completed, 
a reduction in total annual in- 
come in the four counties 
would decline. 

Effects on housing and community Minor employment/population >» Nochange from proposed ac- Same as Alternative 2A > Population change would not 

infrastructure changes are anticipated be- tion occur and there would be no 
cause most employees are ex- >» Increase road maintenance due negative housing or infrastruc- 
pected to be hired locally. to construction and mainte- ture effects. 


Rental vacancy rates for 2000 
were .2% lower than the aver- 
age for Wyoming. Additional 
rental units may be constructed 
if existing supply of vacant 
rental units become exhausted. 
Due to the minor population 
influx, there would be minimal 
impact to water supply, 
wastewater systems, solid 
waste disposal, schools, fire 
protection, and medical facili- 
ties. 

The Proposed Action would 
result in increased traffic on 
roads and therefore road main- 
tenance demands (see trans- 
portation). 


nance of water handling facili- 
ties. 
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Table S—2 Summary of Effects, by Alternative 
| 


Altemative 
Potential Effect I 2A 2B 3 
Royalties and taxes generated >» Federal Royalties = $3.1 bil- >» Same royalties as Proposed Same as Alternative 2A > $3.1 billon less in Federal 
lion Action Royalties 
>» State Royalties = $462 million > More taxes would be gener- >» $835 million less in Severance 
>» Sales tax (4%paid to State, 1% ated due to the number and Tax 
paid to counties) = $76.6 mil- cost of water handling facili- > $1.06 billion less in ad 
lion ties. valorem tax 
» Severance (paid to State) = » Not drilling Federal wells may 
$2.4 billion . result in future negative pro- 
>» Ad Valorem (paid to four duction rates from Federal 
counties) minerals, due to depletion 
» Campbell Co.= $1.5 billion from drilling on State and pri- 
> Converse Co.= $32 million — ; vate lands. 
» Johnson Co.= $690 million 
» Sheridan Co.= $443 million 
Water handling cost to industry (all Surface Discharge = $954 million Surface Discharge = $360 million Surface Discharge = $1.2 billion Surface Discharge = $363 million 
other development costs are con- _ Infiltration = $1.05 billion Infiltration = $2.23 billion Infiltration = $1.6 billion Infiltration = $478 million 
stant among Alternatives 1, 2A, and Containment =$226 million Containment = $263 million Containment = $239 million Containment = $98 million 
2B) LAD= $36 million LAD = $115 million LAD= $115 million LAD = $16.7 million 
Injection =$170 million Injection = $184 million Injection = $184 million Injection = $73 million 
TOTAL =$ 2.4 billion TOTAL = $3.1 billion TOTAL = 3.3 billion TOTAL = $1.03 billion 
Non-water handling costs (Drilling, $5.84 billion $5.84 billion $5.84 billion $2.28 billion 
O & M, Reclamation) 
Net Cost of Alternative $8.28 billion $8.96 billion $9.17 billion $3.31 billion 
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group of oil and gas companies, collectively identified as the Powder River 

in Companies (Companies), has notified the U.S. Department of Interior, 

Bureau of Land Management (BLM) and U.S. Department of Agriculture, Forest 

Service (FS) of their intent to develop additional coal bed methane (CBM) re- 

sources in Wyoming’s Powder River Basin (PRB). Implementation of this pro- 

ject would continue and expand development of CBM that has been occurring in 
the PRB over the last few years. In general, the Companies propose to: 


> Drill, complete, operate, and reclaim almost 39,400 new natural gas 
wells and 


> Construct, operate, and reclaim various ancillary facilities needed to sup- 
port the new wells, including roads, pipelines for gathering gas and pro- 
duced water, electrical utilities, and compressors. 


The proposed project would occur in an almost 8,000,000-acre Project Area 
(Figure 1-1). This Project Area encompasses all or parts of Campbell, Converse, 
Johnson, and Sheridan counties and all or parts of eighteen 4 order watersheds 
(sub-watersheds). The proposed project would involve both public and privately 
owned lands. The public lands include lands administered by the BLM, National 
Forest System lands, and state lands. Additional information on land ownership 
and jurisdiction is presented in Chapter 3. 


Development of Oil and Gas on Federal Lands 


in the Powder River Basin 


Oil and gas activity in the PRB is generally classified into two categories: CBM 
and non-CBM. Development of CBM resources began in the mid 1980s. With 
advancements in technology, development and production of CBM has been in- 
creasing substantially since the mid 1990s. In contrast, production of non-CBM 
resources was relatively stable from 1986 through 1991, but has been declining 
| sharply since 1991 (BLM 2001f). Overall, oil and gas development in the PRB, 
| exclusive of CBM, is expected to slowly decline (BLM 2001 f). 


Four documents provide the primary guidance for the development of oil and 
natural gas from federal lands and minerals estate in the Project Area. Two of 
these documents are the resource management plans (RMPs) for the Buffalo and 
Casper Field Offices. The other two documents provide the primary guidance for 
the Thunder Basin National Grassland (TBNG), which is administered by the 
Medicine Bow National Forest. These documents are the Land and Resource 
Management Plan (LRMP) for the Medicine Bow National Forest and TBNG 
and the Final Environmental Impact Statement (EIS) and Record of Decision 
(ROD) for Oil and Gas Leasing on the TBNG, which were completed in 1985 
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and 1994, respectively. In July 2001, the FS released a Final EIS and proposed 
LRMP for the TBNG to replace the 1985 plan. However, release of the ROD is 
| not expected until early in 2002. Thus, the 1985 LRMP is still in effect. 


In addition to the four guidance documents, the BLM and FS have conducted 
several specific analyses on the development of CBM on federal lands. They in- 
clude the American Oil and Gas Marquiss Field Coal Bed Methane Project EA 
(BLM 1992a), Exxon Pistol Point Coal Bed Methane Project £ :;vironmental As- 
sessment (BLM 1992b), Gillette South Coalbed Methane Project Draft EIS 
(BLM 1995b) and Final EIS (BLM 1997a), Lighthouse Coal Bed Methane Pro- 
ject Environmental Assessment (BLM 1995c), Gillette North Coal Bed Methane 
Project Environmental Assessment (BLM !996), Wyodak CBM Draft and Final 
EISs (BLM 1999c and 1999d), and Wyodak Drainage CBM Environmental As- 
sessment (BLM 2000). These documents and their associated decision documents 
specifically address the development of CBM that has been occurring on federal 
lands since 1992. 


Purpose of and Need for the Proposed Action 


The Companies hold valid federal, state, and private leases for oil and natural gas 
in the Project Area. The leases have created contractual and property rights for 
the Companies from the United States, the State of Wyoming, and private min- 
eral owners to develop oil and natural gas resources. The purpose of the Compa- 
nies’ proposal is to extract, transport, and sell oil and natural gas at a profit from 
the portions of the Project Area leased by them. 


The BLM and FS recognize the extraction of oil and natural gas is essential to 
meeting the Nation’s futt:re needs for energy. As a result, private exploration and 
development of federal oil and gas reserves are integral parts of the agencies’ oil 
and gas leasing programs under the authority of the Mineral Leasing Act of 1920, 
as amended by the Federal Land Policy and Management Act (FLPMA) of 1976 
and the Federal Onshore Oil and Gas Leasing Reform Act of 1987. The BLM 
and FS’ oil and gas leasing program encourages the development of domestic oil 
and gas reserves and reduction of the United States’ dependence on foreign 
sources of energy. 


| As a result of the contractual and property rights created by the valid leases, the 
direction contained within the BLM’s oil and gas leasing program, the status of 
the BLM’s two RMPs and the FS’ LRMP and Oil and Gas Leasing Final EIS, the 
BLM and FS need to evaluate the level of development of oil and natural gas in 
the Project Area over the next ten years. Specifically, the BLM and FS need to 
address the Proposed Action and reasonable alternatives to that action directly, 
indirectly, and cumulatively. 


When the four primary guidance documents identified above were prepared, the 
levels of development for oil and natural gas anticipated at the time were less 
than levels currently proposed by the Companies and the agencies’ current Rea- 
sonably Foreseeable Development (RFD) Scenario (Appendix A). In particular, 
the current and proposed levels of development of CBM were not specifically 
defined. Consequently, the BLM and FS need to evaluate conformance of the 
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Proposed Action and altematives to that action with the Buffalo RMP, Casper 
RMP, Medicine Bow National Forest’s LRMP, and the TBNG Oil and Gas Leas- 
ing EIS and, if necessary, amend these documents to address the additional de- 


Therefore, this EIS serves five purposes. First, it provides the basis to analyze 
and disclose the impacts of the level of development proposed within the Project 
Area (both under the Proposed Action and RFD scenario). It addresses the effects 
of implementing a level of development of oil and natural gas within the Project 
Area that is conceptual in nature. The wells, roads, pipelines, and ancillary facili- 
ties depicted in this EIS represent a proposed level of development and tentative 
locations for these facilities. The final location for each component would be de- 
termined through future site-specific analyses that the BLM and FS would re- 
plications for each component, such as an Application for Permit to Drill (APD), 
a FS Special Use Permit (SUP), or a BLM Right-of-Way (ROW) Grant. 


Second, this EIS provides the means for the BLM and FS to provide federal min- 
erals to meet the Nation’s energy needs. It also facilitates protection of the finan- 
cial interest of the United States by preventing the drainage of federal minerals. 


Third, the EIS identifies mitigation measures to address issues and conditions of 
These measures and conditions would be incorporated into the process during 
permitting of the individual facilities (again through the APD, SUP, or ROW 
Grant processes). 


Fourth, the FS will use the analysis documented in this EIS to revise the 1994 
leasing decisions on those portions of the TBNG that have potential for CBM 
development (about 80,000 acres of National Forest System lands). The outcome 
of the impact analysis will be assessed against current lease stipulations to deter- 
mine whether the current LRMP lease stipulations need to be modified or if new 

need to be developed. This decision would revise previous decisions 
made by the FS for the TBNG. 


Finally, similar to the FS,‘ 7°LM is also using the outcome of the impact 
analysis to review the exist: AMP decisions. This includes areas open and 
closed to leasing, lease stipulations, and authorized mitigation measures. This 
review will determine whether: (1) changes to current designations of areas open 
and closed to oil and gas leasing need to be made, (2) current RMP lease stipula- 
tions need to be modified or new stipulations need to be developed, and (3) new 
mitigation measures need to be enacted. Should items one, or two, or both be de- 
termined to be necessary for either of the two RMPs, an amendment would be 
needed. If the decision maker determines the BLM needs to amend one or both 
RMPs, the analyses contained in this EIS will provide the basis for amending the 
RMPs. The Final EIS and ROD would serve as amendments to the Buffalo RMP 
and Casper RMP. 
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NEPA Process, Including Tiering and Decision 

Making 
The National Environmental Policy Act (NEPA) and directives by the Council on 
Environmental Quality (CEQ) require the BLM and FS to analyze proposed ac- 
tions involving federal lands and leases in terms of their potential effects on the 
Act of 1920 require the BLM and FS to review and act on APDs and attached 
Surface Use Plans of Operations (SUPO) and to decide on the requirements for 
surface occupancy provided by the SUPO. The BLM and FS also issue ROW 
Grants and SUPs, respectively, to construct and operation linear transportation 
facilities, such as roads and pipelines, across federal lands under Title V of 
FLPMA and the Mineral Leasing Act. 


- ee ge ae 


The analysis of effects to the human environment discloses the potential envi- 
ronmental consequences of proposed actions and alternative actions. Another 
responsibility of the BLM and FS is establishing provisions for ensuring the rec- 
lamation of facilities and disturbed lands if an oil and gas operator would fail to 
complete adequate reclamation efforts. Bonds are required for oil and gas opera- 
tions on federal leases to indemnify the government for safe rehabilitation, roy- 


alty payments, and civil penalties. Bonds also are required for ROWs on federal 
lands. 


The BLM, Buffalo Field Office in Buffalo, Wyoming is the lead federal agency 
responsible for conducting the NEPA analysis and preparing this EIS. The FS 
(Medicine Bow National Forest) is a cooperating agency and is responsible for 
protecting non-mineral resources on National Forest System lands in the TBNG. 
The development of the Proposed Action and the alternatives was conducted by 
an oversight team consisting of the BLM, FS, State of Wyoming agencies, five 
ignated to represent the State as a cooperating agency on this team included the 
Office of Federal Land Policy, Department of Environmental Quality (WDEQ), 
the Wyoming Oil and Gas Conservation Commission (WOGCC), and Wyoming 
State Engineer (WSEO). The State also designated another eight agencies to as- 


This document provides the responsible agencies with information upon which to 
base a final decision that considers factors relevant to the proposal. Scoping is- 
sucs and concems raised by the public and agencies drove the development of 
alternatives and focused the environmental impact analysis. This EIS documents 
| (1) the analysis of effects that could result from implementation of the Proposed 
| Action or alternatives and (2) the development of environmental protection 
measures necessary to reduce or eliminate environmental consequences. 


The regulations implementing NEPA encourage tiering in EISs. Tiering is the 
process of referencing information presented in other previously prepared NEPA 
documents, such as EISs to minimize repetition. This EIS is specifically tiered to 
the four guidance documents identified previously. 
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Finally, this EIS is not a decision document; it documents the process used to 
analyze the potential environmental consequences of implementing the proposed 
oil and gas development project and alternatives to the Proposed Action. The 
decisions about the proposed project will be documented in separate RODs (one 
for the BLM and one for the FS) signed by the agency’s responsible official. The 
BLM and FS’ decisions will apply to federal lands and leases admumisiered by 
both agencies. Decisions by other jurisdictions to issue or not to issue approvals 
related to this proposal may be aided by the disclosure of effects available in this 
analysis. 


Decisions to be Made Based on this NEPA 
Analysis 


The decision makers for the BLM (Wyoming State Director) and FS (Medicine 
Bow-Routt National Forests Supervisor) will decide based on the analysis docu- 
mented in this EIS, whether current RMP or LRMP lease stipulations are ade- 
quate or if new stipulations need to be developed. They will determine whether 
any changes to current designations of areas open or closed to oil and gas leasing 
need to occur. Also, they will determine if new mitigation measures need to be 
adopted, and if any of the management plans need to be amended. 


Decisions to be Made Following this NEPA 
Process 


The RODs associated with this EIS will not be the final review or the final ap- 
provals for all actions associated with the PRB Oil and Gas Project. Although the 
RODs would approve a maximum level of oil and gas development and its gen- 
eral location, the BLM and FS must analyze and approve each component of the 
project that involves the disturbance of federal lands on a site-specific basis. The 
method used to evaluate each surface-disturbing activity is the APD or ROW 
Grant/SUP, which would be required before any construction can occur. 


The APD includes a surface use program and a drilling plan. The detailed infor- 
mation to be submitted under each program is identified in Onshore Oil and Gas 
Order No. | and 43 Code of Federal Regulations (CFR) 3162.3. An on-site in- 
spection of the locations proposed for the well, access road. pipelines, and other 
areas of proposed surface use would be conducted before approval. The inspec- 
tion team would include the BLM. FS (if construction would occur on National 
Forest System lands), the lessee or its designated representative. the primary 
drilling and construction contractors, and federal grazing lessees. For inspections 
involving split estate lands (lands with private surface ownership and federal 
minerals ownership), the BLM also would invite the surface owner to attend. 


The purpose of the on-site inspection would be to identify potentially sensitive 
areas and the environmental consequences associated with the prope~al at each 
specific location and site-specifically apply the methods needed to mitigate those 
effects. The on-site could include site-specific surveys for cultural resources or 
threatened or endangered species, if the potential for occurrence of these re- 
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sources exists on or near the proposed disturbance. After the site inspection, the 
APD may be revised or site-specific mitigation may be added as Conditions of 
Approval to the APD, consistent with applicable lease terms, for the protection of 
surface or subsurface resource values near the proposed activity. These may in- 
clude adjusting the proposed locations of well sites, roads. and pipelines: identi- 
fying the construction methods to be employed: and identifying reclamation 
standards for the lands. 


Since the issuance of the ROD for the Wvodak Final EIS, the BLM has been re- 
quiring that CBM projects be submitted as Plans of Development (POD). A POD 
is a group of wells and their supporting infrastructure (¢.g., roads, pipelines. 
power lines, water discharge points, booster stations, and compressor stations) 
for a given geographic area or sub-watershed. The POD helps the operators de- 
velop a logical, economical, environmentally sound CBM project that the BLM 
can efficiently process and approve. 


The BLM is responsible for conducting an environmental analysis on BLM lands 
(BLM surface ownership and all federal minerals ownership), preparing the 
documentation, and providing mitigation measures to protect surface resources 
for APD approval. The FS would have similar responsibilities on National Forest 
System lands. The BLM is responsible tor approval of the drilling program. pro- 
tection of ground water and other subsurface resources. and final approval of the 
APD on both BLM and National Forest System lands. 


Access roads and pipelines on BLM-managed land outside the applicant’s lease 
would require a RCW Grant. Likewise. facilities on National Forest System 
lands would require an SUP. The APD could be acceptable as an application for 
a ROW Grant or SUP for off-lease facilities. if it provides sufficient detail of the 


entire proposal. 


After drilling, routine well operations would not require approval. However. the 
BLM would have authority for approving a variety of related activities. Any 
changes to an approved APD. certain subsequent well operations, and all subse- 
quent new surface disturbances, such as workover pits, would require pi.or ap- 
proval. Complete details of subsequent well operations are contained in 43 CFR 
3162.3—2. Disposal of produced water from Federal leases would require pnor 
approval, as outlined in Onshore Oil and Gas Order No. 7. The BLM also would 
approve plugging and abandonment of wells. hydrogen sulfide protection meas- 
ures (if necessary), gas venting. gas flaring. and certain measures for handling 


production. 


Authorizing Actions 


A variety of federal, state, county, and local permitting actions would be required 
to implement any of the alternatives. Table |—i lists the mayor federal and state 
permit, approvals, and consultations likely to be required for the PRB Oil and 
Gas Project. However, the list is not necessarily complete. In addition, various 
county and local permitting and approval actions would be required for any alter- 
natives selected by the decision makers. 
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Table t-1 


issuing Agency/Permit Approval Name 


Nature of Permit Action 


Major Federal and State Permits, Approvals, and Consultations Potentially Required for the PRB Oil and Gas Project 


Applicable Project Component 


Federal Permits, Approvals, and Authorizing Actions 
USDI — Bureau of Land Management 
Perimit to Drill, Deepen, or Plug Back (APD), CBM 
Plan of Development (POD), and Sundry Notice, 
plugging and abandonment, venting, and flaring 
Rights-of-Way Grant and Temporary Use Permit 


Cultural Resource Use Permit 
Pesticide Use Permit 
National Noxious Weed Act Compliance 


Material Sales 


Controls drilling and production for oil and gas on 
federal onshore leases. 


Right-of-way grant on BLM-managed lands. 


Archaeological surveys and limited testing on public 
lands. Archaeological data recovery (excavation) of 
sites on public lands. 

Control of pests. 

Controls noxious weeds. 


Sales of sand, gravel, and riprap. 


Wells and production facilities. 


Oil and gas pipelines, roads, facilities, etc. on BLM- 
managed lands. 
All surface-disturbing activities. 


Wells, roads, and ancillary facilities. 

Any occurrence of noxious weeds on or near project 
facilities. 

Construction activities. 


USDA - Forest Service 
Special Use Permit 


Special Use Permit (Cultural Resources) 


Surface disturbance on FS-managed lands. 


Archaeological surveys and limited testing on public 
lands. Archaeologic.., iata recovery (excavation) of 
sites on public lands. 


Wells, roads, pipelines, and facilities on FS-managed 
lands. 
All surface-disturbing activities. 


USDI Fish and Wildlife Service 
Endangered Species Act Compliance (Section 7) 


Migrziury Bird Treaty Act 
Bald Eagle Protection Act 


Protects threatened and endangered species. 


Protects migratory birds. 
Protects bald and golden eagles. 


Any activity potentially affecting species listed as or 
proposed for listing as threatened or endangered. 

All surface-disturbing activities. 

All surface-disturbing activities. 


Advisory Council on Historic Preservation 
Cultural Resource Compliance (Section 106) 


Protects cultural and historic resources. Coordinated 
with the Wyoming State Historic Preservation Officer 
(SHPO). 


All surface-disturbing activities. 


U.S. Department of Army Corps of Engineers 
Permit to Discharge Dredged or Fill Material 
(Section 404 Permit) 


Authorized placement of dredged or fill material in 
waters of the United States or adjacent wetlands. 


All surface-disturbing activities. 


U.S. Department of Transportation 


Construction and operation of natural gas pipelines. Prescribes minimum safety requirements for pipeline —_ Natural gas pipelines. 
facilities and the transportation »f gas, including pipe- 
line facilities. 
State Permits, Approvals, and Authorizing Actions 
Wyoming State Engineer's Office 
Permit to Appropriate Ground Water Registering ground water rights for all uses, except Wells. 


stock and domestic. 
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Table 1-1 Major Federal and State Permits, Approvals, and Consultations Potentially Required for the PRB Oil and Gas Project 
_Issuing Agency/Permit Approval Name Nature of Permit Action ‘ Applicable Project Component 
Permit to Construct a Reservoir Ensures the safety and structural integrity of water Water storage facilities. 
storage facilities. 
Permit to Appropriate Surface Water Applications for any request for putting surface waters _ Facilities to transport or store surface waters. 
of the state to a beneficial use. 
Permit for Land Application of Produced Water Authorizes the application of produced water to lands —_ Land Application Disposal facilities. 
for disposal. 


Permit to Appropriate By-product Water for Additional 


Beneficial Uses 


Authorizes the use of by-product water for beneficial 
uses. 


Facilities to dispose of produced water when used for 
additional beneficial uses, such as stock watering. 


Wroming Department of Environmental Quality 
National Pollutant Discharge Elimination System 
(NPDES) Individual Coal Bed Methane Permit 


NPDES General Permit for Storm Water Discharges 


New Source Review (NSR) Permit (non-Prevention of 


Significant Deterioration) 


Authorizes discharge of produced water to surface 
waters of the state. 

Controls discharge of storm water pollutants associated 
with industrial and construction activities. 


Controls emissions from new or modified sources. 


Any point-source surface discharge. 


Construction activities disturbing five or more surface 
acres of land and gas production facilities that have had 
a discharge of a reportable quantity 

All pollutant emission sources and construction activi- 
ties, including compressors and larger portable diesel 
and larger gas (> 300 hp) generators. 


Fugitive Dust Control Control fugitive dust emissions. Construction of facilities and vehicle traffic. 
Wyoming Department of Transportation 
Access Permit Authorizes access roads tying into state or federal All project roads 


highways. 


Wvoming Oil and Gas Conservation Commission 


Permit to Use and Construct Earthen Pit for Temporary 


Use or for Reserve Pit 
Permit to Drill/Deepen/Plug Back 


Permit to Use and Construct Earthen Pit for Retention 


of Produced Water 


Authorizes the construction and use of an earthen pit 
for oil and gas wells. 

Authorizes the drilling, deepening, or plugging of oil 
and gas wells. 

Authorizes the construction and use of of an earthen pit 
for the storage and evaporation of produced wate. 


Oil and gas wells. 
Oil and gas wells. 


Oil and gas wells. 


Wvoming State Historic Preservation Office 
Section 106 Cultural Resource Consultation 


Determines significance of cultural resources poten- 


All surface-disturbing activities. 


tially affected by surface disturbing activities. 
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Chapter 2 


Public Participation, Issue 
Kotsvandbatorshace)aperclalem-Wndstaarchanacts 


his chapter covers five primary topics. First it describes the process used to 
obtain the public’s concerns and identifies the issues raised by the public. 
Then, it describes the process used to develop the alternatives considered in this 
analysis. Third, it describes the project alternatives analyzed in detail. The spe- 
cific features of these alternatives are fully described. Fourth, it identifies each 
alternative dropped from detailed consideration and briefly describes the reason- 


‘ ing for the exclusion. Finally, it summarily presents, in comparative form, the 


components and environmental effects of the alternatives analyzed in detail and 
identifies the agencies’ preferred alternative. 


Public Participation 


The BLM and FS consider public participation a crucial component in defining 
the scope of the environmental analysis presented in this EIS. Consequently, the 
agencies worked to ensure the public was informed about the Companies’ pro- 
posal and the opportunities available for participating in the environmental proc- 
ess. 


The agencies first informed the public of the BLM and FS’ intent to conduct an 
environmental impact analysis of oil and gas development within the PRB during 
May and June 2000. In May, the agencies prepared and mailed almost 900 copies 
of a Scoping Letter, which solicited comments from its readers to assist the BLM 
and FS in identifying the specific issues and concems the agencies should ad- 
dress in the analysis and document in the EIS. 


On 21 June 2000, formal scoping for the analysis began with publication in the 
Federal Register of a Notice of Intent (NOI) to prepare an EIS. The BLM pub- 
lished additional notices in the Federal Register to correct mistakes in the first 
NOI and to invite the public’s participation in the analysis and potential amend- 
ments to the Buffalo and Platte River Resource Management Plans. 


The BLM also sent a news release to more than 60 media outlets (e.g., newspa- 
pers, radio stations, and television stations) in Wyoming and Montana. This news 
relzase announced the agencies’ intention to prepare an EIS and identified the 
public meetings. Additionally, several newspapers prepared stories on the pro- 
ject. 


In addition to the publications and mailings, the agencies held four public meet- 
ings to discuss the proposal and receive comments from the public. The first 
meeting was held in Sheridan, Wyoming on 6 June 2000. The second and third 
meetings were held in Buffalo, Wyoming and Gillette, Wyoming on 7 and 8 June 
2000, respectively. The final meeting was held in Douglas, Wyoming on 12 June 


2-1 PRB O& G DEIS 


Chapter 2 — Public Participation, Issued Development, and Alternatives 


2000. At all meetings, the proposal was described and attendees were provided 
the opportunity to ask questions and submit comments. 


Finally, the BLM and FS have been keeping the public informed of the analysis’ 
Status through a periodic newsletter and project-specific web site (www.prb- 
eis.org). The BLM also placed project information on its Wyoming web site. 


issue Identification and Issue Statements 


The BLM and FS reviewed and analyzed the comments they received during the 
scoping process. Public response to the notices and meetings included 74 letters, 
comment forms, and e-mails. Also, a total of 106 people attended one or more of 
the four public meetings. 


The agencies’ process for identifying issues involved three overall steps. First, 
specific comments were arranged into groups of common concerns. Next, a pri- 
mary issue statement was prepared for each group of comments. Finally, the is- 
sue statements were evaluated for applicability to this NEPA analysis. 


The analysis of comments initially identified 27 issues. Eighteen of these 27 is- 
sues were identified as key or significant issues (see November 2000 Scoping 
Summary to review nonsignificant issues). These issues were used to define the 
scope of this NEPA analysis. These key issues were used to analyze environ- 
mental effects, prescribe mitigation measures, or both. Issues are “significant or 
key” due to the extent of their geographic distribution, the duration of their ef- 
fects, or the intensity of interest or resource conflict. The determination of an is- 
sue’s significance is different than and separate from any determination of the 
significance of an environmental consequence. The other nine issues were not 
identified as key because they involved standaid parts of a NEPA analysis (e.g., 
the analysis must consider an adequate range of alternatives) or the agencies de- 
termined they were beyond the scope of this NEPA analysis. The 18 key issues 
that comprised the overall scope of the NEPA analysis are: 


Issue 1: The effects of the additional developme»: of oil and gas resources on 
aquifers present in and down gradient uf ihe project area. 


Respondents expressed concerns about the effects on local aquifers of depressur- 
izing coal beds through the pumping of water. Landowners identified concerns 
about the pumping causing them to lose the use of their existing water wells, 
which are sources of water for the consumption of both humans and livestock. 
Concerns include direct losses (loss of water wells drilled into coal aquifers) and 
indirect losses (loss of water wells drilled into aquifers located above, but con- 
nected with, the coal beds). Some respondents also are concerned that pumping 
water from the coal seams could increase the potential for subsidence, which 
could adversely affect aquifers. Because the availability of uninterruptible sup- 
plies of ground water are important to the economic well-being of landowners in 
the project area, respondents requested ground water modeling specifically to 
address the rates of pumping, horizontal and vertical movement of ground water, 
recharge of aquifers, interdependence of aquifers, perme:bility of overburden 
and layers between the coal seams, and the cumulative effects of depletions due 
to oil and gas and depletions resulting from coal mining. 
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Issue 2: The effects of the additional development of oil and gas resources on 
the quantity and distribution of surface water in and downstream of the 
project area. 

Many respondents expressed concerns about the volumes of surface water the 
Companies would discharge from CBM wells into drainages across t'y: project 
area. Considering the potential number of wells and the rates projected for the 
discharge of produced water from each well, discharges could be too great for 
some channels to handle, which would cause sheet flows across lands instead of 
flows constrained to the channels of streams. These volumes could overwhelm 
the Companies and landowners’ abilities to contain or control the flow of water 
across properties, which would affect the landowners’ uses of the properties. This 
problem already is evident on som »operties where channels have been re- 
placed with spreader dikes. The additional volumes of water may also affect the 
operation of reservoirs in and downstream of the project area. Consequently, re- 
spondents thought the analysis should determine and disclose the volumes of 
produced water expected by watershed (a single “type curve” for production 
throughout the project area should not be used). Additionally, they suggesi. J the 
development of detailed watershed plans specifically to address these concerns. 


Issue 3: The effects of the additional development of oil and gas resources on 
the quality of surface water in and downstream of the project area and 
the potential to adversely affect current uses of those surface waters. 


Many respondents expressed concerns about the quality of produced water the 
Companies would discharge into surface drainages and how that produced water 
would affect the existing ~ .ality of surface water and other resources that depend 
on that water. They cited incidental observations suggesting produced water may 
impair surface waters by introducing metals (e.g., iron, manganese, and barium), 
increasing the SAR, and increasing sedimentation; kill vegetation (e.g., sage- 
brush and grass) with which it comes into contact; adversely affect lands and 
crops irrigated with it; adversely affect sources of municipal water; and adversely 
affect wildlife and livestock. Produced water also may alter the temperatures of 
streams receiving the discharges. Concerns were greatest for rivers classified as 
impaired (i.e., the Tongue, Powder, and Belle Fourche rivers in Montana and 
South Dakota). Finally, respondents identified a need for long-term monitoring of 
the quality of produced water discharged to surface waters. 


Issue 4: The effects of the additional development of oil and gas resources on 
the project area’s geology, geologic hazards, and the extraction ,of 
other mineral resources present in the project area. 


Respondents expressed concerns about the effects the additional development of 
oil and gas resources may have on the extraction of other minerals in the project 
area, particularly coal. Some questioned how the extent of development consid- 
ered in the alternatives could adversely affect the mining companies’ ability to 
mine coal. Also, they questioned whether the extraction of ground water from the 
coal seams could increase the potential for subsidence such that it could ad- 
versely affect the ability to mine coal or other minerals or whether any re- 
injection of produced water could increase the potential for earthquakes. Areas 
prone to landslides need to be considered. Respondents thought the inclusion of a 
detailed map of the project area’s geology would help readers comprehend the 
situation more completely. 
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Issue 5: The effects of the additional development of oil and gas resources on 
soils in and downstream of the project area. 

Respondents expressed concerns about the project increasing the loss of topsoil 

through erosion (via both water and wind), particularly where the Companies 

would discharge the produced water. Other concerns include the project’s poten- 

tial for increasing the compaction of soils and adversely affecting local soils’ 

structure and fertility. 


Issue 6: The effects of the additional development of oil and gas resources on 
air quality and visibility. 
Respondents expressed concerns about the effects of the additional oil and gas 
development on the project area’s visibility and quality of air. Construction of 
new roads and facilities and increases in traffic would result in increases in par- 
ticulates. Construction of new gas-fired compressors and increases in the vol- 
umes of traffic would result in additional gaseous emissions. These increases 
could impair the quality of air and visibility, which also may affect the health of 
humans, wildlife, and livestock (e.g., dust pneumonia). Concern also was ex- 
pressed about long-term venting of methane and its potential effects to air qual- 
ity. Respondents were concemed about the alternatives’ effects on visibility at 
Class I areas within the project area’s effective airshed. 


Issue 7: The effects of the additional development of oil and gas resources on 
vegetation in and downstream of the project area, including wetlands 
and riparian areas. 


Respondents expressed concerns that the additional development of oil and gas 
resources would adversely affect the project area’s vegetation generally and wet- 
lands and riparian areas specifically. Construction of facilities would directly dis- 
turb vegetation over both the short term and long term. Changes in the volumes 
and rates of surface water flows could alter the distribution of vegetative cover 
types. Wetlands and riparian areas would be most susceptible to changes in the 
quantity and quality of surface waters. Areas with intermittent flows may experi- 
ence perennial flows as development expands. Also, disturbances in the pzoject 
area could increase the potential for the spread of noxious plants at the expense 
of displacing native vegetation. 


Issue 8: The effects of the additional aevelopment of oil and gas resources on 
species of wildlife and their habitats (particularly key species and habi- 
tats). 


Respondents expressed concerns that the additional oil and gas development 
would directly, indirectiy, and cumulatively affect species of wildlife and their 
habitats. Species or groups of species for which they identified specific concerns 
include raptors, sage grouse, sharp-tailed grouse, deer, elk, antelope, and water- 
birds. The effects that concerned most respondents include the direct loss of habi- 
tats (particularly crucial winter ranges for large deer, elk, and antelope), distur- 
bance of animals by humans (including addiiional noise), fragmentation of habi- 
tats (primarily through the construction of roads, well pads, and fences), 
introduction of new perches for raptors, increases in hunting pressure, increases 
in harassment, and project-induced increases in mortality (e.g., poaching, 
trapping, poisoning, and roadkills). 


2-4 PRB O& G DEIS 


78 


Chapter 2 — Public Participation, Issued Development, and Alternatives 


; -- Issue 9: The effects of the additional development of oil and gas resources on 
fisheries and aquatic habitats. 

Respondents expressed concems about the potential direct. indirect, and cumula- 
tive effects of the additional oil and gas development on fisheries and the aquatic 
habitats upon which they depend. The discharge of produced waters could affect 
fisheries and aquatic habitats by altering the quantity, quality, and temperature of 
waters in steams and rivers. These concerns were greatest for streams and rivers 
containing special-concem species of fish and rivers classified as impaired (i.c., 
the Tongue, Powder, and Belle Fourche rivers in Montana and South Dakota). 


Issue 10: The effects of the additional development of oil and gas resources on 
the project area's ecological integrity and biological diversity. 
Respondents expressed concerns that additional oil and gas development could 
adversely affect the natural ecological integrity in and downstream of the project 
area. The additional oil and gas development could alter the project area's bio- 
logical diversity by changing species composition, abundance, and the distribu- 
tion of planis and animals. Because different species of wildlife require different 
levels of habitat diversity, these changes are important to a number of species. 
Areas specifically identified for being of importance to the conservation of bio- 
logical diversity in the region include the Little Powder River (river banks and 
adjacent upland sites), Powder River, and Upper Antelope Creck (including the 

rolling uplands). 


Issue 11: The effects of the additional development of oil and gas resources on 
special-concern species, particularly threatened, endangered, candi- 
date, or sensitive species of plants and animals. 

Respondents expressed concerns that the additional oil and gas development 

could adversely affect special-concern species, including species of plants and 

animals listed as threatened or endangered, proposed for or identified as candi- 
dates for listing as threateaed or endangered. or identified as sensitive by the 

BLM or Regional Forester. Species of particular concern to respondents include 

the black-footed ferret, bald eagle, mountain plover, Ute ladies’-tresses orchid, 

black-tailed prairie dog, swift fox. sturgeon chub. pallid sturgeon, shovelnose 
sturgeon, and western silvery minnow. Some respondents noted the need for the 
analysis to comply with Section 7 of the Endangered Species Act (ESA). 


Issue 12: The effects of the additional development of oil and gas resources on 
1 } g 
rangeland resources and grazing operations. 


Respondents expressed concerns about the effects of the additional development 
of oil and gas resources on rangeland resources and grazing operations. The po- 
tential loss of water wells for livestock, changes in grazing patterns due to long- 
term flooding of hayfields and winter ranges, and the consumption of lower- 
quality produced water by livestock, are the primary concerns. Additional con- 
cerns included fencing, the harassment of livestock, and the potential for project- 
induced health problems (c.g., dust pneumonia and undernourishment). 


Issue 13: The effects of the additional development of oil and gas resources on 
cultural resources, paleontological resources, and Native Americans. 


Respondents expressed concerns about the potential for the additional develop- 
ment of oil and gas resources w adversely affect cultural resources, paleontologi- 
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cal resources, and Native Americans. In addition to the direct and indirect distur- 
bances associated with the construction of facilities, the discharge of produced 
waters could increase streamflows sufficiently to disturb cultural resources pre- 
sent in steambeds. Also, the Northern Cheyenne Indian Reservation, which is in 
the Upper Tongue River watershed immediately downstream of the project area, 
may experience adverse effects from the project. 


Issue 14: The effects of the additional development of oil and gas resources on 
recreational opportunities and the recreational experience. 


Respondents expressed concerns about the degree to which the additional devel- 
opment of oil and gas resources would alter the existing recreational setting and 
experience. Activities would add new sources of noise that could diminish the 
recreational experience. New roads would provide access for vehicles and pro- 
mote an increase in human activity. Also, implementation of the additional de- 
velopment could adversely affect the wildlife-related recreation (e.g., viewing 
wildlife, hunting wildlife, and fishing). However, the development of certain fa- 
cilities, such as reservoirs for impounding produced water, could enhance some 
wildlife-related recreational opportunities by providing areas for viewing wild- 
life, hunting waterfowl, or public fishing. 


Issue 15: The effects of the additional development of oil and gas resources on 
the project area’s aesthetics. 


Respondents expressed concerns about the effects of the additional development 
of oil and gas resources on the project area’s aesthetics. Levels of noise would 
increase with the addition of compressors, pumps, and traffic. Human activity 
would become much more visible with the addition of many miles of roads, pipe- 
lines, power lines, and fences. These additional features would affect the area’s 
visual quality and cause conflicts with the BLM and FS’ visual management sys- 
tems, which could affect the agencies’ management of federal lands in the project 
area. 


Issue 16: The effects of the additional development of oil and gas resources on 
the local economy. 


Respondents expressed concerns about the effects of the additional development 
of oil and gas resources on the local economy. Some felt the additional develop- 
ment would cause more damage to the local economy over the long term than 
any monetary gain obtained from the leases, royalties, taxes, and jobs. Of particu- 
lar concern is the discharging of large amounts of ground water onto the ground 
surface because ground water is considered vital to the economic well being of 
the rural communities and it should be attributed some economic value in the 
analysis. Also of concern, are the effects on the availability of affordable hous- 
ing, an adequate community infrastructure to support an influx of people (e.g., 
law enforcement, medical facilities, schools, and transportation network), and 
property values. Some respondents identified concerns about the potential for the 
project to affect employment and opportunities for employment in Montana by 
attracting workers away from agriculture and other traditionally lower paying 
occupations. 
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Issue 17: The effects of the additional development of -‘l and gas resources on 
human health and safety. 


Several respondents expressed concerns about potential dangers or threats to hu- 
man health and safety with the additional development of oil and gas resources. 
These concerns included the potentials for and the effects of methane migrating 
into residences and water wells and seeping out at outcrops (killing vegetation 
and wildlife), spontaneous combustion of depressurized coals resulting in uncon- 
trollable underground fires, contamination of drinking water aquifers by the 
chemicals used in hydraulic fracturing, ruptures of pipelines, spills, illegal dump- 
ing, and the application of treatments to roads (e.g., magnesium chloride). 


Issue 18: The analysis needs-to include an analysis of environmental justice. 


Concerns were expressed about the potential of the additional development of oil 
and gas resources to affect Native American Tribes in Montana. Of particular 
concern are the Northern Cheyenne and Crow. At a minimum, an analysis of en- 
vironmental justice should be completed for these Tribes. 


Process Used to Develop Alternatives 


The process of developing alternatives to the Proposed Action involved four 
steps. First, the agencies conducted project scoping to identify the key issues of 
concern. This scoping involved both internal agency and public concerns. It also 
considered environmental and project-design elements. 


The second step consisted of formulating alternatives to the proposal. Each alter- 
native had to meet the purpose of and need for the project. Typically, driving is- 
sues are identified that help the agencies define what changes need to be made to 
avoid, eliminate, reduce, minimize, or mitigate effects that would result from im- 
plementing the Proposed Action. The agencies identified three issues (Numbers 
2, 3, and 6) as the potential driving issues for this EIS. 


The third step involved screening the potential alternatives for reasonableness. 
The NEPA process requires that alternatives evaluated in detail be reasonable. 
The regulations for implementing NEPA provide a discussion of the need for 
reasonable alternatives in the NEPA process (40 CFR 1500.1(e) and 1502.14). 
Also, CEQ’s 40 Most Asked Questions about NEPA (Question 2a) state, in part, 
that “reasonable alternatives include those that are practical or feasible from the 
technical and economic standpoint and using common sense” (CEQ 1981). 


Based on this direction, the agencies focused their screening of alternatives on 
technical, environmental, and economic feasibility. Technical considerations in- 
cluded the feasibility of constructing and operating the facilities. Environmental 
considerations included the potential for significant effects and the feasibility of 
successfully mitigating the effects of the alternative. Economic considerations 
included potential costs and benefits of implementing the alternative. 


Finally, unreasonable alternatives were dropped from detailed consideration. If 


an alternative did not pass the technical, environmental, and economic screening 
for feasibility, it was not considered any further in the analysis. 
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Alternatives Considered in the NEPA Analysis 


The process described above resulted in the development of several alternatives 
that specifically responded to one or more key issues. Although a variety of al- 
ternatives was developed, not all of the alternatives were analyzed in detail. 
Some were determined to be unreasonable during the feasibility screening. Oth- 
ers were eliminated after initial analysis indicated they were not reasonable or 
conditions changed, such as the signing of the Interim Memorandum of Coopera- 
tion (MOC) by Montana and Wyoming (Appendix B) to document their com- 
mitments and intent to protect and maintain water quality conditions in the PRB 
within Montana. 


The alternatives developed for this NEPA analysis are described in two overall 
sections. The alternatives analyzed in detail are described first. A section on Al- 
ternatives Considered but Eliminated follows the alternatives analyzed in detail 
(beginning on page 2-62). 


Alternatives Analyzed in Detail 


Three alternatives were analyzed in detail. They include the Proposed Action 
(Alternative 1) and No Action Alternative (Alternative 3). Alternatives 2A and 
2B are the Proposed Action with Reduced Emission Levels and Expanded Dis- 
posed Water Handling Scenarios. The Proposed Action is described first. The 
descriptions of alternatives 2 and 3 follow and focus on how they differ from the 
Proposed Action. 


In addition to the details presented below, the action alternatives (Alternatives 1, 
2A, and 2B) include the Standard Conditions of Approval (COAs) for APDs that 
the BLM has been requiring for oil and gas wells drilled into federal minerals in 
the Project Area. These COAs are included as Appendix C. 


Alternative 1 — Proposed Action 


The Proposed Action is to continue development of CBM and conventional 
oil/gas resources within the Project Area. It is projected that an additional 39,367 
CBM wells and 3,200 conventional oil/gas wells would be developed over the 
next ten years. 


This alternative is a combination of the Companies’ proposal and the BLM’s 
RFD Scenario. The BLM used the RFD Scenario’s moderate level of develop- 
ment and the Companies’ proposal to establish the overall level of development 
of CBM resources likely for this alternative. The Companies’ proposal provided 
the basis for how the Companies would implement the CBM portion of the alter- 
native (e.g., drilling, completion, operation, and reclamation). The BLM used the 
RFD Scenario to establish the overall level of additional development of non- 
CBM resources within the PRB. 


The result of combining the Companies’ proposal and the RFD Scenario is a 


Proposed Action that consists of two primary components. The first is the CBM 
wells and their ancillary facilities. The second component is the non-CBM wells 
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and their ancillary facilities. Because these two components use different tech- 
nologies and techniques and involve different levels of disturbance, they are dis- 
cussed separately. 


Coal Bed Methane Development 


Under this alternative, the Companies’ would drill, complete, and operate 39,367 
new CBM weils within the Project Area over a 10-year period (Table 2-1). In- 
cluding the 12,077 CBM wells already drilled or permitted for drilling in the Pro- 
ject Area, the Companies would drill, complete, and operate 51,444 CBM wells 
by the end of 2011 (Figure 2—1 and Table 2-2). 


The Companies also would construct the ancillary facilities needed to support 
these wells. The ancillary facilities include access roads; pipelines for gathering 
gas and produced water; electrical utilities; facilities for measuring and 
compressing gas; facilities for treating, discharging, disposing of, containing, or 
injecting produced water; and pipelines for delivering gas to high-pressure trans- 
mission pipelines. These transmission pipelines would deliver the gas to market. 


The overall life of the Proposed Action, including drilling, production, and rec- 
lamation, is expected to be about 20 years. Construction of the 39,367 new wells 
would begin during 2002. The Companies would drill these wells over a 10-year 
period (Table 2-1). The productive life of each well is expected to be about 
7 years. Accordingly, production from at least some of the 39,367 new wells is 
expected to last until 2018. Final reclamation of these wells would occur during 
the two to three years following the end of production. Thus, the Proposed Ac- 
tion would be completed around 2021. 


In parts of the Project Area, several coal beds occur together. In these areas, the 
standard practice presently is to drill a separate well to develop each coal bed. 
Where possible, the Companies would collocate these wells on the same well 
pad. Based on this practice of collocation and knowledge of where multiple gas- 
productive coal beds exist, the BLM and Companies project the 39,367 new 
wells would be drilled from about 26,000 well pads (Table 2—3). The total num- 
ber of wells and well pads is based on an 80-acre well spacing pattern overall 
(eight pads per square mile). Including the pads constructed for wells drilled be- 
fore 2002, the 51,444 CBM wells would be distributed across almost 35,600 well 
pads (Table 2-4 and Figure 2-1). The number of wells on a pad would range 
from one to three. 


Under the Proposed Action, the Companies would drill, operate, and maintain 
wells and construct ancillary facilities in 10 of the 18 sub-watersheds that com- 
prise the Project Area (Table 2-5). However, most of the new wells (63 percent) 
and facilities would be constructed in two sub-watersheds: the Upper Powder 
River and Upper Belle Fourche River sub-watersheds. Other sub-watersheds with 
relatively high numbers of wells and facilities include Clear Creek, Crazy 
Woman Creek, Upper Tongue River, and Little Powder River. 


Overall, implementation of the CBM portion of the Proposed Action could dis- 


turb as many as 211,992 surface acres, most of which would be associated with 
the construction of pipelines, roads, and water handling facilities (Table 2-6). 
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Compressor stations would account for the smallest amount of the overall surface 
disturbance. Short-term disturbance would encompass about 3 percent of the Pro- 
ject Area. 


Following reclamation of pipelines partial reclamation of other facilities, such as 
well pads, the Proposed Action’s long-term disturbance from CBM development 
would encompass about 108,800 acres (Table 2-7). The long-term disturbance is 
a 45 percent reduction from the total short-term disturbance. The roads and water 
handling facilities would comprise most of the long-term disturbance. 


The following sections describe the Proposed Action in detail. Implementation 
would occur in three primary phases: drilling of wells and construction of pro- 
duction facilities, production and maintenance, and decommissioning and recla- 
mation. Consequently, the detailed description of the Proposed Action is organ- 
ized by these three primary phases. 


Drilling of Welis and Construction of Production Facilities 

This section describes the overall procedures, techniques, and resources the 
Companies would use to construct roads, well pads, and ancillary production fa- 
cilities and to drill, case, and complete the CBM wells. 


Well Access Roads 

Most roads to well pads (resource roads) would be developed in two steps. Ini- 
tially, each road would be roughed in as a two-track road. Generally, the BLM 
requires improved graded and graveled roads to non-CBM operations. However, 
because the need to travel to the CBM wells is normally very limited, the BLM 
has waived the blanket requirements for road improvements to minimize surface 
disturbance. Any need for surfacing or other upgrading would be determined in 
consultation with the BLM or other landowner based on site-specific conditions. 
In some cases, roads may require upgrading before drilling the wells. However, if 
the well is not completed successfully and is plugged, the road would be re- 
claimed. 


Unless work is needed to alleviate concerns about safety, environmental issues, 
or access difficulties, the Companies would maintain roads used to access well 
pads in a two-track status. Areas where work may be needed include stream 
drainage crossings, low water crossings, and rough topography. Gravel may be 
applied to problem areas. Also, travel on two-track roads would be rescheduled 
or postponed during the infrequent periods of wet weather when vehicular traffic 
could cause rutting. 


The BLM’s experience in more rugged terrain, such as within the Powder River 
drainage, suggests construction of a more substantial access road to the well pad 
using cut and fill construction techniques may be necessary about 20 percent of 
the time within the Project Area. Surface disturbance associated with crowning 
and ditching (normally required by BLM’s general policy on design and con- 
struction of oil and gas well access roads) would occur only as required for ac- 
cess roads traversing steeper terrain or rough, broken topography, or in other ex- 
ceptional site-specific circumstances. 
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Table 2-1 Distribution of New Producing CBM Wells by Sub-watershed — Alternative 1 
TW WWWX TPB 


Year 
Sub-watershed 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Total 
Little Bighorn River 0 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 101 277 277 277 277 277 277 277 277 272 2,589 
Middle Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 
North Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 2,785 2,640 2,640 2,514 2,499 2,499 2,012 488 455 435 18,967 
South Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 
Salt Creek 10 6 7 6 8 0 0 0 0 0 37 
Crazy Woman Creek 304 351 351 351 346 346 316 191 186 178 2,920 
Clear Creek 263 400 400 400 405 405 405 361 359 355 3,753 
Middle Powder River 45 102 102 102 102 102 102 102 102 97 958 
Little Powder River 214 229 229 229 235 235 235 149 144 136 2,035 
Little Missouri River 0 0 0 0 0 0 0 0 0 0 0 
Antelope Creek 250 216 216 208 210 210 177 54 52 51 1,644 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 0 0 - 0 0 
Upper Cheyenne River 80 65 65 65 65 65 62 30 21 15 533 
Lightning Creek 0 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche River 908 751 751 738 760 760 710 201 178 174 5,931 
Middle North Platte River 0 0 0 0 0 0 0 0 0 0 0 
Total 4,960 5,037 5,038 4,890 4,907 4,899 4,296 1,853 1,774 1,713 39,367 


Source: BLM 200le 
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Table 2-2 Distribution of All CBM Wells by Sub-watershed — Alternative |! 
Ae] 


Pre- Year 

Sub-watershed 2002' 3902 2003 2004 ~~—~=2005~—~=006~—~—~ST—~«S~C~COO~COCOTSC*«éSTFotal 
Little Bighorn River 0 0 0 0 0 0 7 0 7 0 0 0 
Upper Tongue River gis 10l.-'i(ia277'si«iaastistiastistisistiaTstikeSs8 0 
Middle Fork Powder 0 0 0 0 0 0 0 0 0 0 0 0 
River 

North Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 2,808 2,785 2,640 2640 2514 2,499 2499 2012 488 455 435 21,775 
South Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 
Salt Creek 0 10 6 7 6 8 0 0 0 0 0 37 
Crazy Woman Creek 150 = «304.'i(‘i‘i8Sk:C (tsi (tS (itt 8KGC(ité‘CGSC“<té‘ SC‘éiSCdS6HS:*«~TBK’CC*«S=TO 
Clear Creek 389 «= 263 i 400—(—i0—(itii(itiS (HS OS HL (SDSS 414 
Middle Powder River 727 45 02 102 #«©4102 #102 ~©102 102 43«102—t—~*«<O22 97 1,685 
Little Powder River 1813 2142 o229'si«<sisti St (iti (ti (itité«‘i SCtC«dSGSC*«OS SAB 
Little Missouri River 0 0 0 0 0 0 0 0 0 0 0 0 
Antelope Creek 253 250 £4216 «29216 £208 200 «©2100 ©6177 54 52 $11,897 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Cheyenne River 454 80 65 65 65 65 65 62 30 21 15 987 
Lightning Creek 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche River 4,662 908 751 751 738 760 760 710 ‘201 178 174 10,593 
Middle North Platte River 6 0 0 0 0 0 0 0 0 0 0 6 
Total 12,077 4,960 5,037 5,038 4,890 4,907 4,899 4,296 1.853. 1,774 1.713 51,444 
Note: 


1. The Pre-2002 wells include wells already drilled (some of which are producing) and those projected for completion by 2002 (but not necessarily producing). 


Source: BLM 200le 
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Chapter 2 — Public Participation, issued Development, and Atematives 


Table 2-3 Distribution of New Well Pads by Sub-watershed — Alternative | 
EE , —~ 

Sub-watershed 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Total 
Little Bighorn River 0 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 41 111 138 109 93 148 140 132 103 124 1,139 
Middle Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 
North Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 1,744 1,806 1,602 1,582 1,613 1,574 1,104 288 340 189 =-:11,842 
South Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 
Salt Creek 10 6 7 6 8 0 0 0 0 0 37 
Crazy Woman Creek 304 319 225 235 217 194 153 103 88 60 1,898 
Clear Creek 212 296 276 252 308 255 255 269 233 228 §=2.584 
Middle Powder River 21 50 48 47 48 50 50 51 51 49 465 
Little Powder River 137 162 135 142 154 118 149 74 108 86 1,265 
Little Missouri River 0 0 0 0 0 0 0 0 0 0 0 
Antelope Creek 232 195 192 184 202 169 162 46 44 25 1,451 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 0 0 0 0 
Upper Cheyenne River 80 65 65 65 65 65 62 30 21 15 533 
Lightning Creek 0 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche River 809 627 629 583 586 578 $74 114 153 130 = 4,783 
Middle North Platte River 0 0 0 0 0 0 0 0 0 0 0 
Total 3,590 3,637 3317 3,205 3,294 3,151 2,649 1,107 1,141 96 8 25,997 
Source: BLM 200le 
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Table 24 


Distributios of AN CBM Well Pads by Sub-watershz4 — Alternative | 


Pre- Year 

Sub-watershed a a a a oer] 
Little Bighorn River 0 0 0 0 0 0 0 0 0 0 0 C 
Upper Tongue River 396 41 Wi 138 109 93 148 140 132 103 124 1.,835 
Middle Fork Powder River 0 0 0 0 0 0 e 0 0 0 0 0 
North Fork Powder River 0 9 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 2.253 «(1,748 §geesiO2—sidSR—s—s1613siS74—s1108 2kR 340 189 14,095 
South Fork Powder River 0 0 0 0 0 0 a) 0 6 0 0 0 
Salt Creek 0 10 6 7 6 8 0 0 0 0 0 37 
Crazy Woman Creck 63 304 319 225 235 217 194 153 103 kk @ 1,96! 
Clear Creek 229 212 296 2% 252 308 255 255 269 233 22% 2-213 
Middle Powder River 434 21 50 48 47 48 50 50 $1 $1 9 R99 
Little Powder River 1,301 137 162 135 142 154 118 149 14 108 % 86-2566 
Little Missouri River 0 0 0 0 0 0 0 0 0 0 0 0 
Antelope Creek 251 232 195 192 184 202 169 162 46 44 2 1,762 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 0 0 0 0 0 
Lipper Cheyenne River 3R9 80 65 65 65 65 68 62 0 21 1s 922 
Lightning Creek 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche River 4.270 8s 627 629 $83 586 578 $74 114 153 130 9,053 
Middle North Platte River h 0 0 0 0 0 0 0 0 0 0 6 
Total 9592 3590 3637 3.317 3.205 3,294 3,151 2699 1,107 1.141 906 «35.589 
Source: BLM 2001¢ 
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Table 2-5 Summary of New CBM Facilities Comprising Alternative 1 
Road Steel Pipeline —_ Electrical Line Recip Conpoennsne’ Booster Compressors” | 


S Poly Pipeline 
Well Pads Improved Two-track = 2-3-inch 12-inch 12-inch Overhead | 
Sub-watershed (miles) (miles) (miles) (miles) (miles) (miles) (units) (horsepower) (units) — (horsepower) 
Little Bighorn River 0 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 1,139 307 430 571 215 70 215 9 14,850 31 10,850 
Middle Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 
North Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 11,842 2,151 3,002 3,996 1,501 521 1,501 192 316,800 691 241,850 
South Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 
Salt Creek 37 43 72 96 36 7 36 { 1,650 4 1,400 
Crazy Woman Creek 1,898 468 680 905 340 108 340 21 34,650 72 25,200 
Clear Creek 2,584 473 748 995 374 76 374 14 23,100 49 17,150 
Middle Powder River 465 141 155 207 78 39 78 3 4,950 9 3,150 
Little Powder River 1,265 496 872 1,161 436 45 436 9 14,850 30 10,500 
Little Missouri River 0 0 0 0 0 0 0 0 0 0 0 
Antelope Creek 1,451 1,567 3,038 4,041 1,519 35 1,519 11 18,150 40 14,000 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 0 0 0 0 
Upper Cheyenne River 533 127 137 182 69 37 69 5 8,250 16 5,600 
Lightning Creek 0 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche River 4,783 884 1,483 1,973 743 98 743 33 54,450 118 41,300 
Middle North Platte River 0 0 0 0 0 0 0 0 0 0 0 
Total 25,997 6,657 10,619 14,127 5,311 1,036 5,311 298 491,700 1,060 371,000 


Notes: 


|. Reciprocating (Recip.) compressors increase the compression of natural gas for delivery to high-compression transmission pipelines. Each station would consist of | to 6 recip compressors, depending 
upon the volume of gas being delivered to the station. 

2. Booster compressors enhance the flow of gas from the wells to the recip compressors. Each station would consist of | to 6 booster compressors, depending upon the volume of gas being delivered to the 
station. 


Source: BLM 200le | 
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Table 2-6 Summary of Estimated Short-term CBM Disturbance Associated with Alternative 1 
Roads Poly Pipeline Water Handling Compressor Discharge Pipelines Power Line Compressor Stations 

Well Pads © CMFs Improved Two-track 2-3-inch 12-inch Facilities’ Recip.” Booster’ Overhead -Recip. Booster Total 
Sub-watershed (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) 
Little Bighorn River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 632 59 708 2,083 2,077 782 3,120 248 606 782 25 10 11,132 
Middle Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 
North Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 4,978 435 4,973 14,556 14,529 5,459 12,423 1,788 4,527 5,459 415 166 69,708 
South Fork Powder River 0 0 0 0 0 .0 0 0 0 0 0 0 0 
Salt Creek 11 | 78 351 350 132 34 24 61 132 5 2 1,181 
Crazy Woman Creek 774 67 1,030 3,299 3,289 1,235 2,102 291 1,014 1,235 50 20 14,406 
Clear Creek 1,009 86 936 3,628 3,620 1,360 4,391 320 605 1,360 35 14 17,364 
Middle Powder River 238 22 400 754 752 283 786 206 267 283 15 4,012 
Little Powder River 534 47 818 4,230 4,222 1,586 1,669 218 323 1,586 20 8 15,261 
Little Missouri River 0 0 0 0 0 0 0 0 0 0 0 0 
Antelope Creek 474 38 2,076 14,732 14,695 5,524 1,504 127 298 5,524 25 10 45,027 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Cheyenne River 160 12 364 663 662 249 488 145 303 249 10 4 3,309 
Lightning Creek 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche River 1,664 136 1,582 7,190 7,176 2,702 6,168 315 873 2,702 60 24 30,592 
Middle North Platte River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total 10,474 903 12,965 51,486 51,372 19,312 32,685 3,682 8,877 19,312 660 264 211,992 
Notes: 


1. Disturbance includes the areal extent of direct discharge facilities, containment reservoirs, land application facilities, and injection wells. The ratios of water handling facilities applied to each sub- 


watershed are shown on Table 2-9. 


2. Reciprocating (Recip.) compressors increase the compression of natural gas for delivery to high-compression transmission pipelines. Each station would consist of | to 6 recip compressors, depend- 
ing upon the volume of gas being delivered to the station. 
3. Booster compressors enhance the flow of gas from the wells to the recip compressors. Each station would consist of | to 6 booster compressors, depending upon the volume of gas being delivered to 


the station. 
Source: BLM 200le 
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Chapter 2 — Public Participation, Issued Development, and Alternatives 


Table 2-7 Summary of Estimated Long-term CBM Disturbance Associated with Alternative 1 
Roads Poly Pipeline Water Handling Compressor Discharge Pipelines Power Line Compressor Stations 

Well Pads CMFs Improved Two-track 2-3-inch 12-inch Facilities’ Recip.” Booster’ Overhead  Recip. Booster Total 
Sub-watershed (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) 
Little Bighorn River 0 9 0 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 259 24 708 2,083 0 0 3,120 0 0 261 25 10 6,490 
Middle Fork Powder River 0 0 0 0 0 0 0 0 - 0 0 0 0 0 
North Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 1,897 174 4,973 14,556 0 0 12,423 0 0- 1,820 415 166 36,424 
South Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Salt Creek 4 0 78 351 0 0 34 0 0 44 5 2 518 
Crazy Woman Creek 292 27 1,030 3,299 0 0 2,102 0 0 412 50 20 7,232 
Clear Creek 375 35 936 3,628 0 0 4,391 0 0 453 35 14 9,867 
Middle Powder River 9 9 400 754 0 0 786 0 0 94 15 6 2,160 
Little Powder River 204 19 818 4,230 0 0 1,669 0 0 529 20 x 7,497 
Little Missouri River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Antelope Creek 164 1S 2,076 14,732 0 0 1,504 0 0 1,841 25 10 20,367 
Dry Fork Cheyenne River 0 0 9 0 0 0 0 0 0 0 0 0 0 
Upper Cheyenne River 54 5 364 663 0 0 488 0 0 83 10 4 1,671 
Lightning Creek 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche River 593 55 1,582 7,190 0 0 6,168 0 0 901 60 24 16,573 
Middle North Platte River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total 3,938 363 12,965 51,486 0 0 32,685 0 0 6438 660 264 108,799 
Notes: 


1. Disturbance includes the areal extent of direct discharge facilities, containment reservoirs, land application facilities, and injection wells. The ratios of water handling facilities applied to each sub- 


watershed are shown on Table 2-9. 


2. Reciprocating (Recip.) compressors increase the compression of natural gas for delivery to high-compression transmission pipelines. Each station would consist of | to 6 recip compressors, depend- 


ing upon the volume of gas being delivered to the station. 


3. Booster compressors enhance the flow of gas from the wells to the recip compressors. Each station would consist of | to 6 booster compressors, depending upon the volume of gas being delivered to 


the station. 
Source: BLM 200le 
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In general, the Companies would reclaim access roads not needed for production 
(e.g., access roads to plugged and reclaimed wells) as soon as practical. How- 
ever, with the surface owner’s concurrence the Companies could leave in place 
roads that have value for ranching or agricultural uses. 


Well Pads 

The minimum area required for a well pad would vary by company. Initially, the 
sizes of well pads would range from a minimum of 0.3 acre (100 feet by 
150 feet) to a maximum of about 0.7 acre (175 feet by 175 feet). Upon the suc- 
cessful completion of a well, portions of the well pad not needed for production 
equipment and activities would be reclaimed. Over the long-term, the size of well 
pads would be reduced to a minimum of about 0.1 acre (75 feet by 75 feet) for 
pads with one well to about 0.3 acre (115 feet by 115 feet) for pads with three 
wells. 


Construction at a well pad would be minimal. At level well pads, little clearing of 
vegetation or soil would occur. At each drill site, a temporary mud pit approxi- 
mately 6 feet deep, 10 feet wide, and up to 30 feet long, would be excavated, 
used during drilling and completion operations, and then reclaimed. 


In areas where the surface of the ground is too steep to allow a drill rig to set up 
over native ground, the Companies would use limited cut and fill construction 
techniques to level a work area. Use of cut and fill construction techniques for 
well sites may be necessary an estimated 20 percent of the time. Areas disturbed, 
but not needed for production, would be reclaimed as soon as practical after the 
conclusion of drilling. 


Drilling 

Upon completion of the access road and preparation of the well pad (if needed), a 
mobile drilling rig would be driven to the site and erected. Typically, the Com- 
panies use a truck-mounted water well type of drilling ng to drill CBM wells in 
the Project Area. Additional equipment and materials needed for drilling opera- 
tions, including water, would be trucked to the site. On average, drilling would 
require about 26,000 gallons (0.08 acre-feet) of water per well for preparing ce- 
ment, stimulating the well, controlling dust, and drilling (non-toxic drilling mud 
is required to handle certain down-hole conditions). Drilling mud usually is na- 
tive mud and bentonite. As hole conditions dictate, small amounts of polymer 
additives and/or potassium chloride salts may be added for cleaning the hole and 
stabilizing clay. 


The WOGCC and BLM currently require surface casing of 60 feet or 10 percent 
of the total depth of the well be set with cement returns to the surface. The drill- 
ing of individual wells proceeds as follows. A well is drilled to a depth of 
350 feet to 1,500 feet or deeper to the top of a coal zone. The well control system 
is designed to meet the conditions likely to be encountered in the hole and would 
be in conformance with the BLM and State of Wyoming’s requirements. At a 
minimum, the WOGCC and BLM require a diverter after surface casing is set. 


Drilling and completion operations for a CBM well normally involves about 7 to 
15, including personnel for logging and cementing activities. Each well would be 
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drilled within one to three days. When the target coal is reached, well production 
casing would be placed and cemented. Placement of production/casing (casing 
the hole) would include the insertion of a steel pipe into the drill hole from the 
bottom of the hole to the surface. Casing would be set into the hole one joint at a 
time and would be threaded at one end with a collar located at the other end, to 
connect each joint. 


The casing would be cemented into place by pumping a slurry of dry cement and 
water into the casing head, down through the casing string to the bottom, and 
then up through the spacing between the casing and the well (annulus). A plug 
and water flush then would be pumped to the bottom of the well to remove any 
residual cement from the inside walls of the casing. Sufficient ce ment would be 
pumped into the annulus to fill the space where it would be allowed to harden. 


A cement bond log would be run on the well to ensure no voids remain in the 
annulus. Cementing the annulus around the casing pipe restores the original 
isolation of formations by creating a barrier to the vertical migration of fluids and 
gas between rock formations within the borehole. It also protects the well by pre- 
venting formation pressures from damaging the casing and retards corrosion by 
minimizing contact between the casing and corrosive formation waters. 


Once the cement sets up or hardens behind the casing, the coal zone would be 
drilled using either air or water. The size of the hole in the coal below the casing 
is enlarged using an upreamer bit that may extend out to an 18-inch diameter or 
more. The well would be completed “open hole” in the coal without placing any 
more steel casing in the hole. 


After the coal zone is drilled, the open hole may be flushed with clean chlorin- 
ated water (from approved and properly permitted facilities) to remove the coal 
fines from the hole. Steel tubing then would be placed inside the casing and in 
the open hole. A submersible electric pump would be placed on the bottom end 
of the tubing to pump water from the coal. The size and capacity of the sub- 
mersible pump would depend on the coal’s thickness and the rate of production 
expected from the well. Most pumps are rated at 10 to 20 gallons per minute 
(gpm). The water pressure in the coal zone must be reduced before gas (methane) 
will flow to the open hole. The water would be pumped up the tubing to the sur- 
face where, generally, it would be gathered in a pipeline for disposal. When the 
gas is released from the coal, it flows up the space between the tubing and the 
steel casing to the gas-gathering system and compressors at the surface. 


Upon completion of the well, all disturbed areas not needed for production facili- 
ties would be restored. The mud pit would be dried and backfilled. Seeding of 
these areas takes place as soon as practicable. 


Wells determined to be unsuccessful would be plugged, abandoned, and then re- 
claimed. Abandonment would follow the procedures set forth by the WOGCC 
and/or the BLM. Reclamation would be completed according to the BLM’s regu- 
lations and/or the surface owner agreement. 


2-21 PRB O & G DEIS 


ah cit 
—* 7+ 


Chapter 2 — Public Participation, Issued Development, and Alternatives 


Well Production Faciliti 
After well productivity is established, a small area of about 5 to 6 feet square 
would be leveled and a weatherproof covering or box would be placed over the 
wellhead. Usually, a metal fence or rail would be placed immediately around the 
box and electrical panel to protect them from livestock. Meters to measure pres- 
sure and rates of water production may be placed in the box. There would be no 
pump jacks at the wellhead site; however, injection facilities, including some 
treatment facilities, likely would be collocated at CBM wells. The power lines for 
the submersible water pump would be laid in trenches, usually with water pipe- 
lines, and would not be placed on poles. This would minimize the surface distur- 
bance and visual impact of the Proposed Action. 


Pipelines 

Three types of pipelines would be constructed as part of the Proposed Action. 
They are gas-gathering pipelines, produced water-gathering pipelines, and high- 
pressure gas delivery pipelines. The gas-gathering and produced-water gathering 
pipelines would conduct gas and produced water from the wells to compressor 
facilities and produced-water discharge or disposal points, respectively. The 
high-pressure gas pipelines would connect compressor facilities to the existing 
and proposed transmission pipelines. Rights-of-way for the pipelines would vary 
from 20 to 50 feet for polyethylene pipeline and 100 feet for steel pipelines. 


All three types of pipelines would be installed along access roads to minimize 
disturbance, except where topography or concerns of surface owners dictate oth- 
erwise. Gas-gathering pipelines and produced water-gathering pipelines would be 
placed together in the same trench/ditch. High-pressure pipelines would be in- 
stalled in a separate ditch. Gas and produced water-gathering pipelines would be 
constructed of polyethylene pipe with an outside diameter of 2 to 12 inches. The 
high-pressure pipelines would be constructed of steel pipe with an outside diame- 
ter of 12 to 16 inches. 


Usually, the gas-gathering pipeline would be laid in a ditch constructed by a 
small mechanical belt-ditching machine. This method of construction would in- 
volve very little surface disturbance and the clearing of little or no vegetation. 
The construction right-of-way for gas-gathering pipelines would range from 20 to 
50 feet. The actual width of the trench would range from 18 to 36 inches. 


Generally, the construction of pipelines would occur in a planned sequence of 
operations and along roads where possible. Where feasible, trees would be 
avoided. Brush and woody vegetation would be left in-place and driven over as 
necessary (crushed but potentially capable of redeveloping a vegetative canopy). 
If necessary, the path would be cleared of trees and heavy brush by brush beating 
or lightly blading the surface. Soils would be left undisturbed over much of the 
construction work area, although some compaction may occur. Pipeline crossings 
of streams would be conducted according to the requirements of 404 permitting. 
Overall, the crossings would be constructed to minimize the length and the loca- 
tions of the crossings would be returned to approximate original configurations. 
Reclamation would begin immediately after burying the pipeline. 
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Facilities for the Gathering and Disposing of Produced Water 
Polyethylene pipe 2 to 3 inches in diameter would be connected to the tubing in 
the well and brought underground in a trench to a point of discharge into a natu- 
ral drainage or disposal containment. The current average rate of water produc- 
tion per well, according to the WOGCC, is about 10 gpm (Likwartz 2001). This 
individual well rate may rise as deeper, thicker coals are produced. Higher rates 
are expected in the Powder River sub-watershed where the Big George Coal 
reaches a maximum thickness of about 200 feet. The Powder River drainage ba- 
sin is expected to have nearly half of the wells drilled under this alternative. The 
Companies are aware of this issue and have already initiated watershed studies 
for dealing with water issues in three of the major tributaries of the Powder River 
where drilling is occurring or is about to occur. Historically, based on production 
information available on the WOGCC website, the water production rate from a 
new area where the water pressure is being reduced before gas.production drops 
to one-half the initial rate after the first year’s production. The maximum produc- 
tion rate over the entire Project Area is expected to occur in 2006 with about 
381,000 acre-feet of water per year (Table 2-8). 


The method of handling produced water would vary as the water quality, water 
volumes, and surface owner desires change. Potential water handling methods 
include direct surface discharge, treatment of produced water followed by direct 
surface discharge, containment of produced water, and injection o* produced wa- 
ter through disposal wells (Table 2-9). Presently, the primary method of disposal 
is to bring the water via underground pipe to a surface discharge location mutu- 
ally selected by the operator and the surface owner or lessee. Discharges are 
permitted by the WDEQ after the issuance of a National Pollutant Discharge 
Elimination System (NPDES) permit. The following sections describe the 
assumptions developed for the analysis of water handling 


Surface Discharge Analysis Assumptions __ . 

Produced water from CBM wells would be gathered for discharge at outfalls. 
Surface discharge facilities of varying sizes would be constructed; however, for 
the purpose of this analysis an average facility, described below, was analyzed. 
On average, five wells would be discharged together at the same outfall. Outfalls 
may feed into small stock reservoirs or other treatment facilities before the out- 
flows reach surface drainages. CBM produced water that is discharged to the sur- 
face may be suitable for irrigation use and may be diverted for that purpose. On 
average, all facilities associated with untreated or passively treated surface dis- 
charge for up to 20 CBM wells (estimated to be four “bubbler” outfalls, a stock 
pond, and an armored stream channel for the purpose of this analysis) would en- 
compass an estimated 6 acres or approximately 0.3 acres per well. On average, 
all facilities associated with actively treated surface discharge for CBM wells 
also would encompass approximately 0.3 acres per well. 


Infiltration Impoundments Analysis Assumptions 

Produced water from CBM wells would be gathered for discharge into infiltra- 
tion impoundments, where infiltration is selected as the water handling option 
because of concerns about the magnitude of increased surface flows or produced 
water quality. Infiltration impoundments of varying sizes would be constructed; 
however, for the purpose of this analysis an average impoundment encompassing 
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Table 2-8 Projected Amount of Water Produced from CBM Wells Under Alternatives 1, 2A, and 2B 
SR I I I ISD 


Water Produced (im acre-feet)’ 
Sub-watershed 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2013 2014 mS wWi6 wT Total 
Lutte Beghorn River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 35902 486i 4749 BAB BASS S16 47671 S242 WS 510M 621i 43446 35629 MG 195% 696,310 
Maddie Fork Powder River 0 0 0 0 0 
North Fork Powder River 0 0 0 0 0 
Upper Powder River 107,118 132,947 148617 157.33%6 162,534 160,925 
South Fork Powder River 0 0 0 0 0 
Sak Creek to) 107 119 118 129 126 
Crazy Woman Creck 14,329 2310 26.241 29,120 34,185 32,578 
Clear Creek 24,467 S32 PSM SR210 8 8=— 66,116 70,983 
Middle Pow der River 11,133 10618 9662 8209 7.266 7,206 
Lathe Powder River 14.650 13,873 13610 8 13.280 11,909 6,931 
Lathe Messoun River 0 0 0 0 0 
Ametope Creek 6.753 7586 8779S «9261 «= 9 SS2 
Dry Fork Cheyenne River 0 0 0 0 0 
Upper Cheyenne River 3.665 3,569 3 eb 3,158 2,983 2,587 
Lightning Creek r) 0 0 0 0 
Upper Belle rourche River 477.192 437% 42.3997 29% 39827 35,340 
Middle North Platte River 0 0 0 0 0 
Total 264.369 318079 350087 3K066 380.996 378,279 
Note: 


1. Volumes shown inctude produced water from pre-2002 wells as well as the new CBM wells. 
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Table 2-9 Assumed Water Handling Methods for CBM Wells Under 
Alternatives | and 3 
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|. The percentages shown represent the distribution of water handling methods assumed for the analysis. not 
the amount of water that actually reaches the nver. 
2. Handling Methods: 
—— includes methods of handling the produced water that require an NPDES 


ay water that 1s discharged onto the surface of the ground or imto drainzges tributary 
to perennial waters of the state without any treatment. 

Passive treatmen; — water that 1s amended through passive methods to meet standards betore discharge 
An example of this method 1s passing the water over scora to remove iron. 

Active treatment — water that 1s amended through active methods to meet standards before discharge. An 
example of this method 1s passing the water through a reverse osmosis system. 

Infiltration impoundment water contained im upland and bottomland impoundments designed tor 
maximum infiltration and groundwater recharge. 

Containment impoundment _ includes upland impoundments, both lined and unlined. with minimal infil- 
tration and no direct surtace discharge or lateral subsurface movement of water and down-gradient 
expression in seeps or springs. These impoundments would be permitted by either the WOGCC or 
DEQ, depending on which agency has junsdiction for the specific impoundment. 

LAD = \and application disposal. Typically, land application 1s achieved by spraying produced water 
through agncultural imgation equipment and high-pressure atomizers. 

Injection — represents that water that 1s mjected into disposal! wells. 

3. The above percentages are not upper thresholds that can or would be enforced. They are merely a disclosure 
of efiects of one of many vanous ways water may be handled to meet the Montana/W yoming agreement of 


oa levels at the state line. 


6 acres and having a capacity of approximately 48 acre-feet was analyzed. Also. 
for the purpose of this analysis, CBM wells are projected to produce water at the 
rate of 9.5 gpm during their productive life. 


Shallow impoundments having a dam height, on average, of 13 feet would be 
constructed in bottomland and upland areas in a manner that aliows infiltration 
and prevents surface discharge. In some cases, the bottem surface of an im- 
poundment area may contain key trench-type excavations or closely spaced bore- 
holes to enhance infiltration. Evaporation would be enhanced using atomizers 
placed on towers situated on floating islands, with spray from these units directed 
above the water surface only. 


Upland Areas — For the purpose of this analysis, each impoundment constructed 
in an upland area. on average, would encompass an estimated 6 acres (48 acre- 
feet capacity), containing all water produced over the life of the CBM wells un- 


dergoing infiltration, and disturbing an estimated 1.6 acres per well underguing 
infiltration. On average, each impoundment would contain all of the produced 
water from five CBM wells. In most cases, impoundments would not be con- 
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structed as flow-through structures. All surface and overland flows likely would 
be diverted away from the impoundments. Where surface flows are not diverted, 
impoundments would be designed to hold, pass through, or flush contents and 
surface flows, based on a design event. Livestock and wildlife would not be 
fenced out. The impoundments would not be netted. On average, enhanced 
evaporation would reduce the water impounded by an estimated 4 feet per year. 
On average, infiltration would reduce the water impounded by an estimated 
8 feet per year (AHA and Greystone 2001). 


Bottomland Areas - Each impoundment constructed in a bottomland area, on 
average, would encompass an estimated 6 acres (48 acre-feet capacity), contain- 
ing all water produced over the life of the CBM wells undergoing infiltration, and 
disturbing an estimated 1.6 acres per well undergoing infiltration. On average, 
each impoundment would contain all of the produced water, from five CBM 
wells. If enhanced evaporation and infiltration methods are successful, each im- 
poundment could contain all the produced water from up to 10 wells. Impound- 
ments likely would be constructed within or near drainages, floodplains, and 
gravelly terraces, and may be constructed as flow-through structures. All surface 
and overland flows may be diverted away from the impoundments. Where sur- 
face flows are not diverted, impoundments would be designed to hold, pass 
through, or flush contents and surface flows, based on a design event. Livestock 
and wildlife would not be fenced out. The impoundments would not be netted. 
On average, enhanced evaporation would reduce the water impounded by an es- 
timated 4 feet per year. On average, infiltration would reduce the water im- 
pounded by an estimated 8 feet per year (AHA and Greystone 2001). 


Containment Analysis Assumptions 

Produced water would be gathered for discharge into containment impound- 
ments, where containment (no discharge to surface drainages and minimal infil- 
tration) is selected as the water handling option. because of poor quality of the 
CBM produced water. Large containment reservoirs of varying sizes would be 
constructed; however, for the purpose of this analysis an average impoundment 
encompassing 100 acres and having a capacity of approximately 2,000 acre-feet 
was analyzed. These reservoirs would be constructed in upland areas, away from 
drainages, floodplains, and gravelly terraces, and would not be constructed as 
flow-through impoundments. All surface and overland flows would be diverted 
away from the reservoirs. Livestock and wildlife may be fenced out if water qual- 
ity does not meet recommendations for these uses. The reservoirs would not be 
netted, as that would not be feasible, given the size of the impoundments. 


Each of these reservoirs would contain all of the produced water from 60 wells, 
over the life of the wells. For the purpose of this analysis, CBM wells are pro- 
jected to product water at the rate of 9.5 gpm, on average, over their productive 
life. Each reservoir would encompass a surface area of about 100 acres, would be 
about 8 feet deep at the end of 3 years, and would be 20 feet deep at the end of 
10 years (design capacity). The total disturbed area for each reservoir would be 
about 140 acres, or about 2.3 acres per well. The dam would be 25 feet high, to 
allow for freeboard of 5 feet. Embankment slopes would be 1:3 and would in- 
clude a 12 feet wide flat area along the top of the embankment to allow for heavy 
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-+ equipment. Generally, about one half of the reservoir would be excavated below 
the natural ground level. 


Atomizers would be located on towers situated on floating islands in the central 
portions of the reservoir. Spray from these units would be directed above the wa- 
ter surface only so that the land surface near the reservoir would be unaffected. 
On average, enhanced evaporation would reduce the water impounded by an es- 
timated 4 feet per year. On average, infiltration would reduce the water im- 
pounded by an estimated 0.75 feet per year (10 percent). 


Land Application Disposal Analysis Assumptions 

All water produced over the life of 40 wells would be spread on the land surface 

of a land application disposal (LAD) site using mobile atomizers or irrigation 

equipment. All water would be contained within the LAD site. An estimated 
* 100 percent of the water would be used consumptively. Infiltration and channel- 

ized surface runoff would be negligible. For the purpose of this analysis, each 

LAD site would disturb an estimated 64 acres or an estimated 1.6 acres per well. 


Disposal likely would be accomplished using a disposal-rest rotation cycle con- 
sisting of disposal, soil amendment, rest, disposal... until the limitations of re- 
peated soil amendments are reached, and a portion of the site would be re- 
claimed. 


The LAD facilities would be associated with an impoundment. During periods 
when the water could not be applied (e.g., winter or equipment malfunction), the 
water would be stored in the impoundment. The impoundments are addressed in 
the previous sections on surface discharge, infiltration and containment. 


Injection Analysis Assumptions 

Produced water from 6 to 10 CBM wells would be gathered for injection into the 
Fort Union Formation or a lower injection zone. For the purpose of this analysis, 
on average, injection well facilities, including water transfer facilities, flowlines, 
and roads serving 8 CBM wells would disturb an estimated 12 acres, or approxi- 
mately 1.5 acres per well. 


Central Metering Facilities 

Typically, natural gas produced from each well is individually measured and me- 
chanically or electronically recorded at a central point or central metering facility 
(CMF). Gas-gathering pipelines for an average of ten wells would be tied to- 
gether in a CMF, where metering for all the connected wells would occur. At the 
CMF, gas would be commingled into the gas-gathering system, which would 
transport it to the compressor station. An improved road would be constructed to 
each CMF, which would disturb an area no wider than 50 feet. Construction of 
each CMF would disturb about 0.2 acre (100 feet by 100 feet) for the short term. 
This disturbance would be reduced to about 0.1 acre (50 feet by 80 feet) for the 
long term. 


— 


The wells connected to a CMF may produce water for some time (occasionally 
more than a year) before natural gas (methane) is produced. The water produced 
would be disposed of using methods that meet standards of the WDEQ, BLM, 
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WOGCC, and WSEO. Small amounts of gas may be produced in the initial 
stages of de-pressuring the coal bed. This gas may be vented until sufficient vol- 
umes are produced to run a first stage compression system near the CMF. Any 
venting would be done according to the BLM’s Notice to Lessees 4A (Royalty or 
Compensation for Oil and Gas Lost), and Onshore Order No. 5 (Measurement of 
Gas) and by permission of the WOGCC and BLM in Sundry Notices. Immedi- 
ately upon reaching a volume capable of sustaining compression operations, the 
wells producing gas would be shut in until the necessary pipeline connections are 
made. 


Natural gas (methane) production is expected to reach a maximum rate for the 
entire Project Area of almost 3.6 billion cubic feet per day (bcf) in 2006 and 
2007. Current total recoverable reserve estimates range from 13 to 25 trillion cu- 
bic feet of gas (BLM 2001f). Other estimates suggest total recoverable reserves 
range from 12 to 37 trillion cubic feet of gas (Crockett et al. 2001). 


Electrical Power Utilities 

Although the Companies would use gas-fired compressors, other equipment, 
such as pumps, would be electric. In addition, natural gas-fired and diesel engine- 
powered generators may be used temporarily at individual wells until electrical 
distribution lines are constructed. 


Based on projected power demands, it is anticipated that the Companies would 
require 0.5 megawatt (MW) per day to transport 3 bcf of natural gas per day us- 
ing gas-fired compression. Based on this power demand, the maximum power 
requirement would be 0.6 MW per day. 


Under this alternative, three-phase 24.9-kilovolt (kV) distribution lines would 
connect wells and compressor facilities with the existing transmission and distri- 
bution system within the Project Area. Electricity would be routed to compressor 
stations and CMFs aboveground on poles generally located along the access 
roads or on additional rights-of-way (30 feet wide) across open land. Between the 
CMFs and wells, the secondary electric service power lines (480 volt) would be 
buried in the same trenches with the gas- and produced water-gathering pipelines. 
The installation and power would be provided by the utility company providing 
these services. Construction of the power lines would follow access road devel- 
opment and coincide with the completion of well drilling. The power lines would 
be designed and constructed according to the Avian Power Line Interaction 
Committee’s (1996) guidelines for the prevention of electrocution of raptors. 


The aboveground power lines would be constructed using tracked and wheeled 
equipment. Holes for the poles would be located so as to not disturb existing sen- 
sitive vegetation and would be excavated to a depth of 6 to 8 feet. Poles and other 
structural components would be transported to the construction site where they 
would be assembled and then erected by a boom truck. 


Pole locations could be moved if topography and/or impacts to cultural, vegeta- 
tive, or wildlife resources are identified at the site of the structure. In areas of 
thick vegetation and/or where vegetation may impede the performance of the ac- 
tive line, vegetation would be cleared, typically with hand-held equipment. 
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All aboveground electric lines typically would be installed on 35-foot tall poles. 
Poles would be required approximately every 300 feet. Approximately 
| 7 5,311 miles of aboveground power lines would be installed in the Project Area 
(Table 2-5). The short-term surface disturbance for these lines would be 
19,312 acres (Table 2-6). The long-term surface disturbance for the power lines 
would be 6,438 acres (Table 2-7). 


’ OIE Y 


Gas-Delivery System 

The gas-delivery system consists of components that would deliver gas produced 
Po from the wells (Table 2—10) to the high-pressure transmission pipelines through 
which the gas would be transported to market. These components include com- 
pressor stations and pipelines. This section describes these primary components 
of this gas-delivery system. 


The Companies would construct two types of compressor stations. They are cen- 
tral reciprocating and booster stations. Produced natural gas under pressure from 
the wellhead would move through the low-pressure gas-gathering system to a 
booster compressor station. Typical gathering line pressure is less than 50 pounds 
per square inch (psi). At booster stations, low (350) horsepower (HP) natural gas 
or electric-powered boosters or blowers would enhance the flow of gas through 
certain pipelines. As shown on Table 2-11, the Companies expect to construct 
almost 1,060 new booster compressors. These compressors would be distributed 
among as many as 186 stations (Table 2-12). 


Gas from the booster compressor stations would flow through medium pressure 
pipelines (50 to 125 psi) to the central reciprocating compressor stations. At these 
stations, high horsepower (1,650 HP) compressors would increase the pressure of 
natural gas to an estimated 700 to 1,450 psi to facilitate transmission of the natu- 
ral gas to high-pressure transmission pipelines. As shown on Table 2-13, the 
Companies expect to construct almost 298 new reciprocating compressors. These 
units would be distributed among as many as 63 new stations (Table 2-14). 


The compressor sites would be constructed in steps. After obtaining all necessary 
permits, an access road would be constructed from an existing road to the site. 
Pf Vegetation would be cleared and topsoil would be stripped and stockpiled. An 
area of about 2 acres (for booster stations) or 5 acres (for reciprocating stations) 
would be graded using standard cut-and-fill construction techniques and machin- 
ery (bulldozer and/or grader). Concurrent with construction of the compressors, 
gas pipelines would be built to the site. Also, clear lamp lights (250 watts each) 
would be installed to light each compressor facility. Each light would be 
mounted on a pole or building and directed downward to illuminate key areas 
| within the facility while minimizing the amount of light projected outside the 
, facility. , 
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Table 2-10 Projected Amount of Natural Gas Produced from CBM Wells Under Alternative 1 


Total Cubic Feet of Methane Produced per Day by Year (in mmcf) 


Sub-watershed 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 
Little Bighorn River 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 22 36 56 72 84 89 © 91 92 92 92 
Middle Fork Powder River 0 0 0 0 0 0. 0 0 0 0 
North Fork Powder River 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 1,078 1,705 2,056 2,284 2,319 2,301 2,225 1,905 1,317 819 
South Fork Powder River 0 0 0 0 0 0 0 0 0 0 
Salt Creek 7 11 13 15 15 14 14 12 8 4 
Crazy Woman Creek 96 157 196 224 233 234 230 206 160 120 
Clear Creek 56 88 115 135 147 152 155 154 147 141 
Middle Powder River 8 12 18 22 26 27 27 27 27 27 
Little Powder River 56 82 95 103 106 107 108 105 92 81 
Little Missouri River 0 0 0 0 0 0 0 0 0 0 
Antelope Creek 80 120 137 147 147 145 141 123 91 63 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 0 0 0 
Upper Cheyenne River 30 45 51 55 55 56 56 55 48 42 
Lightning Creek 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche River 280 398 440 460 456 453 448 407 314 231 
Middle North Platte River 0 0 0 0 0 0 0 0 0 0 
Total 1,713 2,654 3,177 3,517 3,588 3,578 3,495 3,086 2,296 1,620 


Source: Jones 2001 
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Table 2-11 


Distribution of New Booster Compressor Units by Year and 
Sub-watershed — Alternative 1 


Year 
Sub-watershed 2002 2003 2004 2005 2006 2007 2008 Total 
Little Bighorn River 
Upper Tongue River 3 6 8 6 5 2 1 31 
Middle Fork Powder River 
North Fork Powder River 
Upper Powder River 195 250 141 91 14 691 
South Fork Powder River 
Salt Creek 1 2 l 4 
Crazy Woman Creek 17 24 16 «611 4 72 
Clear Creek 10 13 1] 8 4 2 l 49 
Middle Powder River 2 l 3 l 2 9 
Little Powder River 9 10 S$ 4 l l 30 
Little Missouri River 
Antelope Creek 14 15 7 4 40 
Dry Fork Cheyenne River 
Upper Cheyenne River 6 5 3. 1 l 16 
Lightning Creek 
Upper Belle Fourche River 47 47 17 7 118 
Middle North Platte River 
Total 304 133 31 4 3 1,060 


Source: BLM 200le 


373 212 


Table 2-12 Distribution of Booster Compressors by Size of Station and 
Sub-watershed — Alternative 1 
Booster Stations 
Sub- watershed 1-Unit 2-Unit 3-Unit 4-Unit 5-Unit 6-Unit Total 
Little Bighorn River 
Upper Tongue River l l 4 6 
Middle Fork Powder River 
North Fork Powder River 
Upper Powder River l ] 114 116 
South Fork Powder River 
Salt Creek 1 2 
Crazy Woman Creek 12 12 
Clear Creek 2 7 9 
Middle Powder River | 2 4 
Little Powder River 2 4 6 
Little Missouri River 
Antelope Creek l l 6 8 
Dry Fork Cheyenne River 
Upper Cheyenne River l 2 3 
Lightning Creek 
Upper Belle Fourche River l 19 20 
Middle North Platte River 
Total 2 2 9 5 0 168 186 
Source: BLM 200le 
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Table 2-13 Distribution of New Reciprocating Compressors by Year and 


Sub-watershed — Alternative | 


Sub-watershed 2002 2003 2004 2005 2006 2007 2008 Total 


we Ww Jj = 


Upper Belle Fourche River 13 13 4 3 
Middle North Platte River 


Total 84 106 56 39 


Source: BLM 200le 


Table 2-14 Distribution of Recipricating Compressors by Size of Station 


and Sub-watershed — Alternative 1 


Stations 


: : af 
Sub-watershed 1-Unit 2-Unit 3-Unit 4-Unit 5-Unit 6-Unit Total 


Upper Tongue River l 
Middle Fork Powder River 

North Fork Powder River 

Upper Powder River 6 
South Fork Powder River 


Middle Powder River 

Little Powder River 

Little Missouri River 

Antelope Creek l l 
Dry Fork Cheyenne River 

Upper Cheyenne River l l 
Lightning Creek 

Upper Belle Fourche River l 
Middle North Platte River 


3 


I 2 


29 35 


we bh WU = 


Total l 3 19 


Source: BLM 200le 
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Presently, the Companies propose to use natural gas fired compressors at all loca- 
tions. As development of the Project Area matures, the use of natural gas-fired 
compressors may diminish and selected units may be constructed with electric- 
powered compressors. Because the likelihood and extent of this replacement are 
unknown, the impact analysis documented for Alternative | in this EIS ass med 
all compressors would be fired by natural gas. All compression internal combus- 
tion engines, any dehydration units, and any other emission sources must be per- 
mitted with the WDEQ’s Air Quality Division. 


Glycol dehydration units also would be installed at each reciprocating compres- 
sor site. The dehydration units would be used to reduce the water in the gas 
stream to acceptable levels for commercial transportation. The units would have 
a design flow rate that would accommodate the compression capacity of that sta- 
tion. 


High-pressure gas delivery pipelines connecting reciprocating compressor sta- 
tions with existing and new transmission pipelines would be located along exist- 
ing roads wherever possible. Disturbance related to these delivery lines is ex- 
pected to be confined to areas not wider than 100 feet, located within rights-of- 
way already established, wherever possible. 


A variety of high-pressure gas pipelines currently serves the Powder River Basin 
(Table 2-15). Separately and in combination, these high-pressure systems deliver 
gas into other high-pressure pipeline systems that are part of the U.S.’ natural gas 
grid. These downstream pipelines are classified as “interstate pipelines”. The in- 
terstate pipeline companies currently taking gas away from the Powder River 
Basin are Williston Basin Interstate, Wyoming Interstate Company, Ltd., KM 
Interstate Pipeline Company, and Colorado Interstate Gas Company. 


Table 2-15 Summary of High-pressure Pipelines Currently Operating in 


the Powder River Basin 

en] 
Capacity 

Pipeline (thousand cubic feet per day) 

Fort Union Gas Gathering Company, L.L.P 634,000 

Thunder Creek Gas Gathering Company, L.L.P 450,000 

Big Horn Gathering Company, L.L.P. 450,000 

Bittercreek Gathering Company 0 

MIGC, Inc. 130,000 

KMGGC, Inc. 140,000 

Total 1,804,000 


Although Thunder Creek Gas Gathering Company, L.L.P. has not announced any 


expansion, prior statements by the company suggest the Thunder Creek system 
could be expanded to a capacity of at least 700,000 million cubic feet (mmcf)/ 
day. 
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The four interstate pipeline companies or other interstate pipeline companies may 
seek to expand their systems as the deliverability of CBM gas from the Powder 
River Basin grows. The expansion of any interstate pipelines would be subject to 
approval by the Federal Energy Regulatory Commission (FERC). As part of the 
certification process for any new interstate facilities, FERC’s rules and proce- 
dures require extensive pre-certification environmental review of such projects. 
The FERC can condition its approval of new interstate projects with such envi- 
ronmental mitigation practices as indicated by the review of the individual pro- 
ject. 


Workforce Requirements 

Most of the active workforce involved in developing the Proposed Action would 
be involved in construction-related activities. After roads and well pads are con- 
structed, pipelines and utility lines are installed, and wells are-drilled and com- 
pleted, minimal personnel would be required to operate the field. Table 2-16 
shows the estimated employment requirements for the construction, operation, 
and reclamation of the project under the Proposed Action. 


Construction Resource Requirements 

Construction of the project would require a variety of materials and equipment. 
The primary materials would be water, sand, and gravel. Additionally, small 
amounts of chemicals would be required. Equipment needed for construction 
would include heavy equipment (bulldozers, graders, track hoes, trenchers, and 
front-end loaders) and heavy- and light-duty trucks. 


Water would be needed for constructing roads, pipelines, and compressor sta- 
tions. It also would be needed for drilling wells. Overall, the requirement for wa- 
ter to construct the Proposed Action is expected to be about 6,896 acre-feet 
(Table 2-17). This water would be obtained from local sources. 


Production and Maintenance 


Roads 

Routine maintenance in the Project Area would occur on a year-round basis or as 
ing travel on the two-track roads during and immediately after wet weather when 
vehicular traffic could cause rutting. Summer (late spring to early fall) road 
maintenance could include the addition of gravel and/or blading of improved 
roads consistent with “traveled road maintenance operations” in the area. Other 
routine maintenance could include borrow ditch grading and culvert and low- 
water crossing cleanout. Noxious weeds also would require yearly control along 
roads. Winter (late fall to early spring) maintenance would include blading of 
snow from access roads and some summer-like maintenance when necessary and 
permitted by weather conditions. During prouuction and maintenance, the Com- 
panies would not routinely employ dust abatement procedures on roads within 
the Project Area. 
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Table 2-16 Estimated CBM Employment Requirements for 
Alternative 1 


Time Requisements Number Requeed for i 
Work Category perUni of Units (# per year) Project Year Day 
Construction and Installanon 
Access Roads i day/mile 17,276 2 34,552 3,455 14 
Well Pads OSday/pad 25,997 : 12,998 1,300 $ 
Pipelines 2 days‘mile 20,474 3 94.164 9,416 #9 
Electrical Utility Lines 2days‘mile $31! $ 53.110 85311 22 
Dnilling and Casing 4 days‘well 39.367 $ 787,340 78.734 328 
Well Completion 2 days‘well 39,367 $ 393670 39,367 164 
Compressor Facilines 2! days/compressor 970 28 $70,360 570% 238 
Surface Discharge Fac. 5 days/pond 1216 4 24,320 2,432 10 
Infiltration Facilites 3 days impound. 1821 6 327,780 32,778 137 
Containment impound. 365 days/impound. 37 7 94,535 99,454 39 
injection well 6.5 days’weli 285 6 11,115 1,112 5 
Total 2,403,944 240,395 1,001 
Operation and Maintenance 
Road/Pad Maintenance I days/well 39.367 1 39,367 | 96K » 
Pumpers 20 days/well 39.367 i 787,374 39,367 164 
Office 2.5 days/well 39,367 2 196835 9842 4! 
Well Workover 4dayswell 39.367 S$ 787,340 39,367 164 
Surface Dischange Fac. | day/pond 1.216 i 1.216 61 03 
infiltration Facilites | duy/facilsty 1821 1 1821 1 04 
Containment impound. | day/facilaty 37 1 37 4 0.1 
Inyection well 1 day/well 285 1 285 4 0.7 
Total 13 1814275 714 379 
Wells 2 days/well 39,367 2 157,468 15,747 66 
Roads 2days/mile 17,276 i 34,552 3,455 14 
Compressor Stations 100 days/compressor 970 10 970000 97,000 308 
Reclamation 5 days/facility 313 3 4695 470 2 
Surface Discharge Fac. 2 days/pond 1.216 3 7.29% 2,32 10 
infiltration Facilities 10 days/facility 1821 13 236,730 23,673 9 
Containment impound. 60 days facilsty 37 7 15,840 1,554 6 
injection well 2 days well 285 2 1,140 114 0 
Total 41 1A27A21 144445 ol 


project’s improved roads in the Project Area. The counties would continue to 
cen is. The C id maintain all ott ; 
roads. 


Upon the project’s completion, all roads constructed specifically for the project 
would be removed and reclaimed, unless retention of a road is specifically re- 
quested by the landowner or county. If a landowner decides to keep a road, then 
donment by the Companies. The counties would continue to maintain existing 
county roads and any roads covered by maintenance agreements with the BLM. 
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Table 2-17 Summary of Sand, Gravel, and Water Requirements for 


Alternative | 
es, -- | 
Facility Amount Unit Rate Volume 
Sand and Gravel 
Improved roads 6.657 miles 1,173 yd’ /mile 7,808,661 
CMFs 394 CMFs 30 yd°/CMF 11,820 
Compressors 313 stations 1,100 yd3/station 344.300 
Total (yd°) 8,164,781 
Water 
Roads 17,276 miles 0.1 acre-feet/mile 1,728 
Pipelines 1,036 miles 0.04 acre-feet/mile 41 
Well drilling 39,367 wells 0.08 acre-feet/well 3,149 
Well completion 39,367 wells 0.05 acre-feet/well 1,968 
Compressors 970 Compressor 0.01 acre-feet/compressor 10 
Total (acre-feet) 6.896 


Routine Maintenance A maintenance person (a “pumper™) may visit each well 
up to once per day to ensure the equipment is functioning properly. Automated 
well monitoring equipment already in operation allows the pumper to visit less 
frequently depending on well location, reliability, and other factors. Field per- 
sonnel would routinely calculate balances between wells and collection/transfer 
points to ensure volumes match within acceptable tolerances. Significant leaks in 
gas or water pipelines would cause a loss of pressure detectable by the static 
pressure on the meter run. If such a leak is detected, a well would be shut-in. The 
shut-in point would be determined for each well based upon individual operating 
conditions. Field leaks would then be pinpointed using field pressures and the 
problem would be corrected. Maintenance of the various mechanical components 
of the gas production would occur at intervals recommended by manufacturers or 
as needed based on site visits. 


Additional remote (off-site) computerized monitoring system may be installed if 
warranted by the number of total producing wells and cost effectiveness. If in- 
stalled, the automated monitoring system would allow remote monitoring of op- 
erations at each well. The system would monitor various operating conditions 
(e.g., gas and water production rates, pipeline pressure, and separator pressure) to 
determine if abnormal conditions exist. Electrical cables laid to the wells would 
provide power to the well site automation equipment. The well site operating 
conditions would be transmitted via radio to a local central facility. If a problem 
is identified, maintenance personnel would be immediately dispatched to the well 
site. The radio-controlled system would allow real-time signals and solutions in 
response to well production problems. Control and monitoring of well production 
by radio telemetry would reduce regular site inspections of cach well and would 
limit vehicular traffic to approximately once a week to each well. However, other 
factors, such as the need for visual inspection of gas ap‘ water pipelines, may 
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Workovers Periodically, a workover on a well would be required. A workover 
uses a truck-mounted unit similar to a completion ng to ensure that the well is 


maintained in good condition and is capable of extracting natural gas as effi- 
ciently as possible. Workovers are typically needed within the first few months 
after initial completion to remove coal fines from pumps. Workovers can include 
repairs to the well bore equipment (casing, tubing, rods, or pumps), the wellhead, 
or the production formation. These workovers may require venting pressure re- 
completed within one day. Some limited situations may require several days to 
complete a workover. Although the frequency of workovers cannot be predicted 
because the requirements for workovers vary from well to well, each new well 
would likely require a workover during the first year of production. 


Pipelines 

Routine inspection of gas-gathering and produced water pipelines would be done 
during the inspections of facilities. Procedures would be incorporated with the 
inspection of meters at the well sites. If pressure losses are detected, the wells 
would be shut in until the problem is isolated and addressed. 


Electrical Utilities 
Routine inspection and maintenance of electric utilities would be done by utility 
provider. 


Decommissioning and Reclamation 

The reclamation of dry holes would follow the procedures described below with 

the exception that reclamation would begin as soon as possible after the determi- 

nation is made that the weil would not be a producing well or that it 1s depleted 

of gas. The following sections describe the overall procedures the Companies 

would follow to reclaim the disturbance to as near as possible to pre-development 
tone 


Roads 

At a minimum, access roads would be reclaimed by ripping/plowing and drill 
seeding unless the landowner and/or land manager wishes to make use of any 
roads and accepts responsibility through execution of a release for future road 
maintenance. Improved roads not needed for further use would be blocked, re- 
contoured, reclaimed and vegetated consistent with the requirements of the fed- 
eral land managers (according to Onshore Oil and Gas Order No. 1, Approval of 
Operations) and the State of Wyoming. On private lands, the Companies would 
execute release of the road to the landowner or reclaim it according to the terms 
of surface use agreements that may be in effect at that time. 


All road disturbances on federal lands would be reseeded with a seed mixture 
approved by the Authorized Officer, as described in the APD Surface Use Pro- 
gram or COAs. The seed mixturt would be planted in the amounts specified in 
pounds of pure live seed per acre. All seed would be certified as weed free. Seed 
would be tested in accordance with state laws and within 12 months before pur- 
chase. Commercial seed either would be certified or registered seed. Seeding 
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and/or planting would be repeated until satisfactory revegetation is accomplished. 
Multi-year noxious weed control may be needed on some reclaimed areas. 


Wells 
All surface facilities would be removed. Depleted production holes would be 
plugged and abandoned in accordance with Onshore Oi! and Gas Order No. 2 and 
WOGCC’s rules. Once the well is conditioned as a static column, the well would 
be decommissioned by placing redundant plugs, a slurry of cement and water, at 
strategic locations in the well bore. These locations would be based upon each 
well’s configuration, but would be placed to prevent the migration of fluids or 
gas up the well bore or any uncemented paths. A mixture of bentonite and water 
would be placed between the cement plugs. Well pads would be recontoured, 
plowed, and seeded consistent with the procedures described in the APD Surface 
Use Program or COAs. The Companies also may assign wells to the landowner 
‘ consistent with the terms of the surface use agreement. Upon assignment, all 
rights and responsibilities, including reclamation, pass to the landowner, unless 
otherwise specified. The landowner must then properly permit the well for bene- 
ficial uses after CBM production has ceased according to the WSEO’s statutes, 
procedures, and policies. 


Pipelines 

The procedures for decommissioning and reclaiming pipelines are straightfor- 
ward. The underground pipelines would be cleaned, disconnected, and then 
abandoned in place to avoid any unnecessary surface disturbance as noted in the 
COAs for the APD or the POD for the ROW or SUP. Any surface disturbances 
associated with the underground pipelines are addressed in previous sections. 


Electrical Utilities 

Underground electric lines would be disconnected and abandoned in place to 
avoid any unnecessary surface disturbance. Aboveground lines would be discon- 
nected and the power poles would be removed from the sites. Surface disturbance 
associated with the removal would be reclaimed according to the COAs for the 
APD or the POD for the ROW or SUP. 


Non-CBM Development 


The BLM has evaluated the potential for the occurrence and development of non- 
CBM oil and gas resources in the Project Area. In part, this evaluation resulted in 
the mapping of various levels of potential (e.g., very low, low, moderate, or high) 
within the Buffalo Field Office Area (BFOA). It also resulted in three levels of 
potential development, which are documented in the BLM’s RFD Scenario for 
the Buffalo Field Office (BLM 2001f). 


The moderate level of development under the BLM’s RFD Scenario, which is the 
basis for this alternative, projects the drilling and completion of about 3,200 non- 
CBM wells within the Project Area over the 10-year period. As shown on Table 
2-18, 3,000 of these wells would be drilled in the portion of the Project Area un- 
der the jurisdiction of the Buffalo Field Office (BFO) and FS. The other 200 
wells would be drilled in the portion of the Project Area under the jurisdiction of 
the Casper Field Office (CFO). 
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Table 2-18 Projected Distribution of Non-CBM Wells Under 
Alternative 1 
nT TT I 


Potential for Oil and Gas 
Sub-watershed Very Low Low Moderate High Total 
Buffalo Field Office Area and TBNG 
Little Bighorn River 2 0 0 0 2 
Upper Tongue River 7 28 0 0 35 
Middle Fork Powder River 20 3 0 0 23 
North Fork Powder River l 0 0 0 l 
Upper Powder River 0 25 374 0 399 
South Fork Powder River 3 3 0 0 6 
Salt Creek 0 3 20 0 23 
Crazy Woman Creek l 19 5 0 25 
Clear Creek l 26 0 0 27 
Middle Powder River 0 2 57 4] 100 
Little Powder River 0 0 161 1,358 1,519 
Little Missouri River 0 0 4 92 96 
Antelope Creek 0 l 82 0 83 
Upper Cheyenne River 0 5 35 0 40 
Upper Belle Fourche River 0 5 215 401 621 
Total 35 120 953 1,892 3,000 
Casper Field Office Area 
Converse County 200 
Total ' 3,200 


Surface disturbance for a typical oil well (from 5,000 to 12,000 feet deep) in- 
cludes 4 acres for the well pad and 1.5 acres for a |-mile long bladed road for a 
total of 5.5 acres disturbed for drilling operations. Part of the well pad area is re- 
claimed as production operations begin. The entire area of disturbance is re- 
claimed when the well is plugged and abandoned. 


As shown on Table 2-19, almost 17,600 surface acres of the Project Area may be 
disturbed by the construction of non-CBM wells. Most of this disturbance would 
occur in three sub-watersheds. They are Little Powder River, Upper Belle 
Fourche River, and Upper Powder River. Once the wells are operational and par- 
tial reclamation has occurred, long-term disturbance would encompass about 
82 percent of the original disturbance. 


The non-CBM development also would require a workforce involved in 
construction-related activities. After roads and well pads are constructed and 
wells are drilled and completed, minimal personnel would be required to operate 
the field. Table 2-20 shows the estimated employment requirements for the non- 
CBM wells. 


Safety/Emergency Response 


This section outlines the methods that the Companies would employ to ensure the 
safe operation of the oil and gas wells during development and production. It also 
describes how the Companies would respond to emergencies. In cooperation with 
the WOGCC and Wyoming Occupational Safety and Health Administration, the 
Companies have undertaken a comprehensive study of safety regulations cur- 
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rently in place related to the development and will recommend to the agencies of 
jurisdiction any changes deemed necessary to protect the health and safety of the 
public as well as those employed in the development. 


Table 2-19 Projected Maximum Disturbance Due to Non-CBM Wells 


Under Alternative 1 
Areal Extent of Disturbance 
Short-term Long-term 
Sub-watershed (acres) (acres) 
Buffalo Field Office Area and TBNG 
Little Bighorn River 11 9 
Upper Tongue River 193 158 
Middle Fork Powder River 126 104 
North Fork Powder River 6 4 
Upper Powder River 2,194 1,796 
South Fork Powder River 33 27 
Salt Creek 126 104 
Crazy Woman Creek 138 112 
Clear Creek 148 122 
Middle Powder River 550 450 
Little Powder River 8,354 6,836 
Little Missouri River 528 432 
Antelope Creek 456 374 
Upper Cheyenne River 220 180 
Upper Belle Fourche River 3,416 2,794 
Total 16,499 13,502 
Casper Field Office Area 
Converse County 1,100 900 
Total 17,599 14,402 


Note: 
Maximum disturbance is based on 5.5 acres and 4.5 acres per well for short-term and 


: long-term disturbances, respectively. , 


Geologic Hazards 


During drilling operations, abnormally-high formation pressure could be encoun- 
tered, which could result in an uncontrolled well condition. However, more than 
6,000 CBM wells have been drilled in the Project Area with no instances of ab- 
normally-high pressure. Blowouts are considered highly unlikely due to the shal- 
low depths of the wells, normal and below normal pressures in the formations, 
and past experience in the Project Area. The WOGCC and BLM require diverters 
after setting surface casing. 


Fires and Explosions | 
The potential for leaks or ruptures in gas flowlines or pipelines would exist. Most _ 
ruptures are the result of heavy equipment accidentally striking the pipeline while 

operating in close proximity. Such ruptures could result in an explosion and/or _ 
fire if a spark or open flame ignites the escaping gas. The design and selection of if 
materials used in the pipelines would be conducted in accordance with applicable - 
standards to minimize the potential of a leak or rupture. Frequent markers along 


pavones 
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| the pipelines would reduce the risk of accidental ruptures from excavating 
equipment. Additionally, the Companies would monitor the pipeline flow by ei- 
ai ther remote sensors or daily inspections of the flow meters, which would reduce 
4 the probability of ruptures by prompt detection of leaks. 


Table 2-20 Estimated Non-CBM Employment Requirements for 
Alternative 1 


ee | 


Time Requirements Number Required for per ye —ae 
Work Category per Unit of Units (# per year) Project Year Day 
Construction and Installation 
Access Roads 1 day/mile 3,200 2 640 64 l 
| Well Pads 0.5 day/pad 3,200 I 160 16 1 
' ea Drilling and Casing 4 days/well 3,200 5 64,000: 6,400 27 
Well Completion 2 days/well 3,200 5 32,000 3,200 13 
Total 96,800 9,680 42 
' Operation and Maintenance 
i Road/Pad Maintenance 1 days/well 1,600 l 1,600 80 1 
t Pumpers 20 days/well 1,600 1 32,000 1,600 7 
L Office 2.5 days/well 1,600 2 8,000 400 2 
Well Workover 4 days/well 1,600 5 32,000 ~—-1,600 7 
Total 9 73,600 3,680 17 
: Decommissioning/Reclamation 
, Wells 2 days/well 3,200 2 12,800 1,280 5 
Roads 2 days/mile 3,200 1 6,400 640 3 


Total 3 19,200 1,920 


Well fires are very rare, but could occur under certain conditions. For the reasons 
listed in the previous sections, the probability of a blowout is very low. The 
ie Companies will include procedures for reporting and controlling fires in their 
emergency response programs. The Companies have and would continue to con- 
duct cooperative training exercises with the fire and rescue departments within 
the Project Area. 


Public Safety 


The Companies would take measures to protect the public from hazards at well 
facilities. Warning signs would be placed around facilities, as necessary. Also, 
compressor stations would be fenced and gated. 


Employee Safety 

The Companies would develop Emergency Plans that would cover all potential 
emergencies, including fires, employee injuries, and chemical releases, among 
others. The Plans would include phone numbers for all medical and emergency 
services and the people to contact in event of emergencies. In addition, the Com- 
panies would not allow firearms to be brought into the area by employees and 
contractors. The Plans would be posted at all the Companies’ local offices and 
field facilities. All employees and subcontractors would be trained on matters 
concerning the Emergency Plan when they are hired and refresher courses would 
be presented annually. 
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Water Monitoring and Mitigation 


Monitoring and mitigation for both ground water and surface water are a substan- 
tial part of the Proposed Action. The Companies are conducting, and propose to 
continue to conduct, hydrologic monitoring to provide information to detect im- 
pacts on other water users and to control activities and operations to assure regu- 
latory compliance and public protection. 


Mitigation measures include the establishment of monitoring wells and stream 
gauges. The Companies work with the surface owners to establish water controls, 
diversions, and uses for the surface discharges. Treatment, injection, and storage 
may be used where necessary and practicable. 


Ground Water 


The Wyodak EIS established requirements for the Companies to drill and com- 
plete monitoring wells at specific locations throughout the Wyodak Area. The 
Companies propose to continue this program as part of the Proposed Action. The 
BLM is currently requiring monitoring well pairs (one in the coal and one in a 
sand over the coal) for the exploratory PODs well CMFs outside of the Wyodak 
EIS area. The purpose of these monitoring wells is to provide water level and 
pressure information to determine possible impacts to other water users. 


All operators on federal minerals are required to offer a Water Well Agreement 
as set forth in the Gillette South EIS and the Wyodak EIS. This agreement pro- 
tects nearby water wells permitted by the WSEO. The Companies generally offer 
the same agreement when drilling on fee and State lands. 


Surface Water 


The Companies are required to monitor and report produced water volumes and 
quality to WDEQ pursuant to NPDES permit requirements. Discharges are re- 
quired to meet all applicable WDEQ water quality standards and regulations at 
all times. The Companies also must report produced water volumes to the 
WOGCC and WSEO. 


The BLM water management plans, FS, and WDEQ require the Companies to 
use Best Management Practices (BMPs) that would prevent erosion and damage 
to agricultural activities. 


Surface gauging stations may be needed on the Little Powder, Powder, Belle 
Fourche, Cheyenne, and Tongue Rivers. The cost of this monitoring would be 
shared among the BLM, the U.S. Department of Interior, Geological Survey 
(USGS), and the Companies. 


The BLM would conduct periodic monitoring of water quality by sampling at 
discharge points and on streams. The BLM also would monitor selected stream 
channels receiving CBM discharged water for signs of accelerated erosion and 


degradation. 


In August 2001, the States of Montana and Wyoming signed an Interim MOC to 
document their commitments and intent to protect and maintain water quality 
conditions in the PRB within Montana during an 18-month interim period (Ap- 
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pendix B). At the conclusion of this interim period, the states shall negotiate a 
final MOC that will include recognition of protective water quality standards and 
allocation of any assimilative capacity. A monitoring program to implement the 
interim MOC and to assist in the development of a final MOC is part of the 
agreement. Currently, the states are developing this monitoring program. Once 
developed, the aspects of the monitoring plan applicable to the oil and gas devel- - 
opment addressed in this EIS would be incorporated into the ROD. 


Alternative 2 — Proposed Action with Reduced 
Emission Levels and Expanded Produced 


Water Handling Scenarios 


Alternative 2 was developed specifically to respond to four of the 18 key issues. 
They are the issues addressing effects of the Proposed Action on aquifers (Issue 
1), the quantity and quality of surface waters (Issues 2 and 3), and effects on air 
quality and visibility (Issue 6). To respond to these issues, the BLM and FS al- 
tered the Proposed Action in two primary areas: the handling of produced water 
and compression of gas. Other than the differences described below, the rest of 
Alternative 2 is the same as the Proposed Action. 


Methods for Handling Produced Water 


The overall methods for handling the disposal of produced water are the same as 
those included in the Proposed Action. However, the BLM and FS have altered 
the distribution of produced water among the methods to emphasize handling in 
two ways. The two emphases are on infiltration and treatment. As shown on 
(Table 2-21), Alternative 2A emphasizes the use of infiltration impoundments to 
dispose of CMB produced water. In contrast, Alternative 2B emphasizes the use 
of passive and active treatment to dispose of CBM produced water (Table 2—22). 
The emphasis of these alternatives was developed in response to the WDEQ’s 
projections for how CBM produced water probably would have to be handled in 
the future to meet the Montana—Wyoming Interim Water Quality Criteria MOC 
(Appendix B). 


The changes in water handling methods included as part of Alternatives 2A and 
2B slightly alter the number of acres that would be disturbed with their imple- 
mentation. Instead of affecting 213,115 acres of short-term disturbance as Allter- 
native | does, this Alternative 2A would affect 230,886 acres over the short term 
(Table 2-23). Long-term disturbance associated with Alternative 2A also would 
be slightly less at 127,693 acres (Table 2-24). In contrast, Alternative 2B would 
affect 222,860 acres over the short term (Table 2-25) and 119,667 acres over the 
long term (Table 2-26). 


Compression 


This alternative includes two options for compression of the CBM, both of which 
were analyzed in detail. The first option is the electrification of 56 percent of the 
booster compressors. Under this option, half of the new 1,060 booster compres- 
sor units would be electrically powered. The other half would be gas-fired units. 
The power for the electrical units would be brought to the compressor stations 
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via the same power lines included in the Proposed Action. Thus, no new external 
construction would be required. Except for the exchange of gas-fired booster 
units for electrical booster units, no other visible changes would occur. Recipro- 
cating compressors would remain the same. 


Table 2-21 Assumed Water Handling Methods for CBM Wells with an 
Infiltration Emphasis — Alternative 2A 


Water Handling Method 
NPDE i 


Untreated Passive Active Infiltration 


Sub-watershed (percent) (percent) (percent) __(percent)__ (percent) _ (percent) (percent) 
Upper Tongue River 5 5 0 60 10 10 10 
Upper Powder River 5 20 0 55 5 10 5 
Salt Creek 0 0 0 60 10 5 25 
Crazy Woman Creek 5 5 0 60 10 10 10 
Clear Creek 5 5 0 60 10 10 10 
Middle Powder River 5 20 0 50 10 10 5 
Little Powder River 5 20 0 50 10 10 5 
Antelope Creek 0 40 0 40 5 10 5 
Upper Cheyenne River 0 40 0 40 5 10 5 
Upper Belle Fourche River 30 15 0 30 5 10 10 
Notes: 


1. The percentages shown represent the distribution of water handling methods assumed for the analysis, not 
the amount of water that actually reaches the river. 
2. Handling Methods: 

NPDES-permitted Discharge — includes methods of handling the produced water that require an NPDES 
permit. 

Untreated discharge — water that is discharged onto the surface of the ground without any treatment. 

Passive treatment - water that is amended through passive methods to meet standards before discharge. 
An example of this method is passing the water over scoria to remove iron. 

Active treatment — water that is amended through active methods to meet standards before discharge. An 
example of this method is passing the water through a reverse osmosis system. 

Infiltration impoundment - water contained in upland and bottomland impoundments designed for 
maximum infiltration and groundwater recharge. 

Containment impoundment - includes upland impoundments, both lined and unlined. with minimal infil- 
tration and no direct surface discharge or lateral subsurface movement of water and down-gradient 
expression in seeps or springs. These impoundments may be permitted by either the WOGCC or 
WDEQ. 

LAD = \and application. Typically, land application is achieved by spraying produced water through ag- 
ricultural irrigation equipment and high-pressure atomizers. 

Injection — represents that water that is injected into disposal wells. 

3. The above percentages are not upper thresholds that can or will be enforced. They are merely a disclosure of 
effects of one of many various ways water may be handled to meet the Montana/Wyoming agreement of wa- 


ter quality levels at the state line. 


The second option analyzed under this alternative was the electr...:... . of all 
1,060 new booster compressor units. Under this option, no new gas-fired boosters 
would be constructed. All would be electric. As noted above, no new external 
construction would be required and the reciprocating compressors would con- 
tinue to be gas-fired units. 


Under both of these options, new power generation capacity would be required to 
provide the electricity needed to power the electrical booster and reciprocating 
compressors. The potential locations and sizes of the facilities that could be con- 
structed to provide the necessary additional capacity are too numerous and specu- 
lative to evaluate in this analysis. 
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Table 2-22 Assumed Water Handling Methods for CBM Wells with a 
Treatment Emphasis — Alternative 2B 


Sub-watershed 
Upper Tongue River 
Upper Powder River 
Salt Creek 
Crazy Woman Creek 
Clear Creek 
Middle Powder River 
Little Powder River 
Antelope Creek 
Upper Cheyenne River 
Upper Belle Fourche River 
Notes: 
1. The percentages shown represent the distribution of water handling methods assumed for the analysis, not 
the amount of water that actually reaches the river. 
2. Handling Methods: 

NPDES-permitted Discharge -- includes methods of handling the produced water that require an NPDES 


permit. 

Untreated discharge - water that is discharged onto the surface of the ground without any treatment. 

Passive treatment - water that is amended through passive methods to meet standards before discharge. 
An example of this method is passing the water over scoria to remove iron. 

Active treatment - water that is amended through active methods to meet standards before discharge. An 
example of this method is passing the water through a reverse osmosis system. 

Infiltration impoundment — water comained in upland and bottiomland impoundments designed for 
maximum infiltration and groundwater recharge. 

Containment impoundment — includes upland impoundments, both lined and unlined, with minimal infil- 
tration and no direct surface discharge or lateral subsurface movement of water and down-gradient 
expression in seeps or springs. These impoundments may be permitted by either the WOGCC or 


WDEQ. 
LAD = land application. Typically, land appliczion is achieved by spraying produced water through ag- 
ricultural imgation equipment and higt -;,>ssure atomizers. 
Injection - represents that water that is injected into disposal wells. 
3. The above percentages are not upper thresholds that can or will be enforced. They are merely a disclosure of 
effects of one of many various ways water may be handled to meet the Montana/Wyoming agreement of 


rater gueality levels of Ge state tine. 
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As a result of the changes in water handling for alternatives 2A and 2B relative to 
Alternative |, additional numbers of employees would be needed to construct, 
operate, maintain, decommission, and reclaim the facilities. Table 2-27 and 
Table 2-28 summarize the estimated employment requirements for alternatives 
2A and 2B. 


Alternative 3 — No Action 


The No Action alternative is required by NEPA for comparison to other alterna- 
tives analyzed in the EIS. For this analysis, the No Action alternative would not 
authorize additional natural gas development on Federal leases within the Project 
Area. Drilling could continue on State and private leases and access and pipelines 
across Federal lands to reach such proposed State and fee wells would be granted 
as required by the BLM’s policy. 
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Table 2-23 Summary of Estimated Short-term CBM Disturbance Associated with Alternative 2A 


Roads Poly Pipeline | Water Handling Compressor Discharge Pipelines PowerLine Compressor Stations 

Well Pads © CMFs Improved Two-track 2-3-inch 12-inch Facilities’ Recip- Booster Overhead Recip. Booster‘ Total” 
Sub-watershed (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) 
Little Bighorn River 0 0 0 0 0 0 0 0 ~ oO 0 0 0 0 
Upper Tongue River 632 59 708 2,083 += 2,077 782 3,961 248 606 782 25 10 11,973 
Middle Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 
North Fork Powder River 0 0 0 0 0. 0 0 0 0 0 0 0 0 
Upper Powder River 4,978 435 4973 14556 14529 5,459 24,751 1,788 4,527 5459 415 166 82,036 
South Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Salt Creek TT ! 78 351 350 132 61 24 61 132 5 2 1,208 
Crazy Woman Creek 774 67 1,030 3,299 3,289 = 1,235 4,468 291 1,014 1,235 50 20 16,772 
Clear Creek 1,009 86 93% 3628 3620 1,360 5,742 320 605 1,360 35 14 18,715 
Middle Powder River 238 22 400 754 752 283 1,284 206 267 283 15 6 4,510 
Little Powder River 534 47 818 4230 4222 1,586 2,727 218 323 1,586 20 8 16,319 
Little Missouri River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Antelope Creek 474 38 2076 14,732 14695 5,524 1,825 127 298 5,524 25 10 45,348 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Cheyenne River 160 12 364 663 662 249 592 145 303 249 10 4 3,413 
Lightning Creek 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche River 1.664 136 «= 1,582 «7,190 7,176 ~—2,702 6,168 315 873 2,702 60 24 30,592 
Middle North Platte River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total’ 10,474 903 12,965 51,486 $1,372 19,312 51,579 3,682 8877 19,312 660 264 230,886 
Notes: 


1. Disturbance includes the areal extent of direct discharge facilities, containment reservoirs, land application facilities, and injection wells. The ratios of water handling facilities applied to each sub- 
watershed are shown on Table 2 21. 

2. Reciprocating (Recip.) compressors increase the compression of natural gas for delivery to high-compression transmission pipelines. Each station would consist of | to 6 recip compressors, depend- 
ing upon the volume of gas being delivered to the station. 

3. Booster compressors enhance the flow of gas from the wells to the recip compressors. Each station would consist of | to 6 boos’: compressors, depending upon the volume of gas being delivered to 
the station. 

4. Total may not match precisely with the value obtained by adding unit numbers due to rounding conventions. 

Source: BLM 2001e 


BEST COPY AVAILABLE 


2-46 PRB O & G DEiS I) 8 


esl el Seed. ee ee 


Chapter 2 — Public Participation, Issued Development, and Altematives 


Table 2-24 Summary of Estimated Long-term CBM Disturbance Associated with Alternative 2A 


Roads Poly Pipeline Water Handling Compressor Discharge Pipelines Power Line Compressor Stations 

Well Pads CMFs improved Two-track 2-3-inch 12-inch Facilities’ Recip.” Booster" Overhead Recip. Booster _—‘Total’ 
Sub-watershed (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) 
Little Bighom River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 25924 708 2,083 0 0 3,961 0 0 261 25 10 7,331 
Middle Fork Powder 0 0 0 0 0 0 0 0 0 0 0 0 0 
River 
North Fork Powder Kiver 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 1897 174 4973 14,556 0 0 24,75! 0 0 1,820 415 166 48,752 
South Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Salt Creek 4 0 78 351 0 0 61 0 0 44 5 2 545 
Crazy Woman Creek 292 +27 ~—«1,030 3,299 0 0 4,468 0 0 412 50 20 9.598 
Clear Creek 375s 35 936 3,628 0 0 5,742 0 0 453 35 14 11,218 
Middle Powder River % 9 400 754 0 0 1,284 0 0 94 1S 6 2.658 
Little Powder River 204 «S(«19 818 4,230 0 0 2,727 0 0 $29 20 K 8.555 
Little Missouri River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Antelope Creek 164 15s 2,06 14,732 0 0 1,825 0 0 1841 25 10 20,688 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Cheyenne River $4 5 364 663 0 0 592 0 0 83 10 4 1,775 
Lightning Creek 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche 593 55 ~—‘1,582 7,190 0 0 6,168. 0 0 901 60 24 16,573 
River 
Middle North Platte River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total’ 3,938 363 12,965 51,486 0 0 51,579 0 0 6.438 777) 264 127,93 
Notes: 


1. Disturbance includes the areal extent of direct discharge facilities, containment reservoirs, land application facilities, and injection wells. The ratios of water handling facilities applied to cach sub- 


watershed are shown on Table 2-21. 


2. Reciprocating (Recip.) compressors increase the compression of natural gas for delivery to high-compression transmission pipelines. Each station would consist of | to 6 recip compressors. depend- 


ing upon the volume of gas being delivered to the station. 


5. Booster compressors enhance the flow of gas from the wells to the recip compressors. Each station would consist of | to 6 booster compressors, depending upon the volume of gas being delivered to 


the station. 


4. Total may not match precisely with the value obtained by adding unit numbers due to rounding conventions 


Source: BLM 2001e 
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Table 2-25 Summary of Estimated Short-term CBM Disturbance Associated with Alternative 2B 


Roads Poly Pipeline | Water Handling Compressor Discharge Pipelines Power Line Compressor Stations 

Well Pads | CMs improved Two4rack 23-inch 12-inch Facilities’ Recip- Booster” Overhead Recip. Booster Total” 
Sub-watershed (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) 
Little Bighorn River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 632 59 708 2083 2077 782 3,120 248 606 782 25 10 11,132 
Middle Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 
North Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 4.978 435 4973 14556 14529 5,459 21,053 1,788 4,527 $459 415 166 78,338 
South Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 
Salt Creek 1 78 35! 350 132 61 24 61 132 5 2 1.208 
Crazy Woman Creck 774 67 1,030 = 3,299 3.289 1.235 3,606 291 1,014 1,235 50 20 15.910 
Clear Creek 1.009 86 936 3628 3620 13600 4.635 320 605 1,360 35 14 17,608 
Middle Powder River 238 2 400 754 752 283 1,035 206 267 283 15 4.261 
Little Powder River 534 47 818 4230 4222 1,586 2,127 218 323 1.SR6 20 8 15.719 
Little Missouri River 0 0 0 0 0 0 0 0 0 0 0 0 
Antelope Creek 474 38 «=—s-2,076 «14,732 14,695 $824 1611 127 298 5.524 2s 10 45,134 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Cheyenne River 160 12 364663 662 249 $22 145 303 249 10 4 3,343 
Lightning Creek 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche River 1.664 16 = 4 SR2 7190741762, 702 5,783 315 873 2.702 60 24 30,207 
Middle North Platte River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total’ 10,474 W3 12.965 51486 $1,372 19,312 43.553 30k? RATT 19,312 660 264 222,860 
Notes: 


1. Disturbance includes the areal extent of direct discharge facilities, containment reservoirs, land application facilities, and injection wells. The ratios of water handling facilities applied to each sub- 
watershed are shown on Table 2 22. 

2. Reciprocating (Recip.) compressors increase the compression of natural gas for delivery to high-compression transmission pipelines. Each station would consist of | to 6 recip compressors, depend- 
ing upon the volume of gas being delivered to the station. 

3. Booster compressors enhance the flow of gas from the wells to the recip compressors. Each station would consist of | to 6 booster compressors, depending upon the volume of gas being delivered to 
the station. 

4. Total may not match precisely with the value obtained by adding unit numbers due to rounding conventions. 

Source: BLM 2001¢ 
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Table 2-26 Summary of Estimated Long-term CBM Disturbance Associated with Alternative 2B 


Roads Poly Pipeline Water Handling Compressor Discharge Pipelines Power Line Compressor Stations 

Well Pads CMFs Improved Two-track 2-3-inch 12-inch Facilities’ Recip.” Booster Overhead Recip. Booster Total” 
Sub-watershed (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) 
Little Bighorm River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 259 24 708 2,083 0 0 3,120 0 0 261 25 10 6,490 
Middle Fork Powder 0 0 0 0 0 0 0 0 0 0 0 0 0 
River 
North Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 1,897 174 4,973 14,556 0 0 21,053 0 0 1,820 415 166 45,054 
South Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Salt Creek 4 0 78 351 0 0 61 0 0 44 5 2 545 
Crazy Woman Creek 292 27 1,030 3,299 0 0 3,606 0 0 412 50 20 8,736 
Clear Creek 375 35 936 3,628 0 0 4,635 0 0 453 35 14 10,111 
Middle Powder River 96 9 400 754 0 0 1,035 0 0 94 15 6 2,409 
Little Powder River 204 19 818 4,230 0 0 2,127 0 0 529 20 8 7,955 
Little Missouri River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Antelope Creek 164 15 2,076 14,732 0 0 1,611 0 0 1,841 25 10 20,474 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Cheyenne River 54 5 364 663 0 0 $22 0 0 83 10 = 4 1,705 
Lightning Creek 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche 593 55 1,582 7,190 0 0 5,783 0 0 901 60 24 16,188 
River 
Middle North Platte River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total’ 3,938 363 12,965 51,486 0 0 43,553 0 0 6,438 660 264 119,667 
Notes: 


1. Disturbance includes the areal extent of direct discharge facilities, containment ‘reservoirs, land application facilities, and injection wells. The ratios of water handling facilities applied to each sub- 
watershed are shown on Table 2-22. 

2. Reciprocating (Recip.) compressors increase the compression of natural gas for delivery to high-compression transmission pipelines. Each station would consist of | to 6 recip compressors, depend- 
ing upon the volume of gas being delivered to the station. 

3. Booster compressors enhance the flow of gas from the wells to the recip compressors. Each station would consist of | to 6 booster compressors, depending upon the volume of gas being delivered to 
the station. 

4. Total may not match precisely with the value obtained by adding unit numbers due to rounding conventions 


Source: BLM 2001le 
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Table 2-27 Estimated CBM Employment Requirements for 
Alternative 2A 


Time Requirements Number — Required o ‘lees 
Work Category per Unit of Units (# per year) Project Year Day 
Construction and Installation 
Access Roads I day/mile 17,276 2 34,552 3,455 14 
Well Pads 0.5 day/pad 25,997 1 12,998 1,300 5 
Pipelines 2 days/mile 20,474 3 94,164 9,416 39 
Electrical Utility Lines 2 days/mile $311 5 $3,110 5,311 22 
Drilling and Casing 4 days/well 39,367 5 787,340 78,734 328 
Well Completion 2 days/well 39,367 5 393,670 39,367 164 
Compressor Facilities 21 days/compressor 970 28 $70,360 57,036 238 
Surface Discharge Fac. 5 days/pond 498 4 9,956 996 4 
Infiltration Facilities 30 days/impound. 4,032 6 725,688 72,569 302 
Containment Impound. 365 days/impound. 43 7 109,993 10,999 46 
Injection well 6.5 days/well 342 6 13,333 1,333 6 
Total 72 2,805,164 280,516 1,168 
Operation and Maintenance 
Road/Pad Maintenance 1 days/well 39,367 1 39,367 1,968 8 
Pumpers 20 days/well 39,367 1 787,374 39,367 164 
Office 2.5 days/well 39,367 2 196,835 9,842 41 
Well Workover 4 days/well 39,367 5 787,340 39,367 164 
Surface Discharge Fac. | day/pond 498 1 498 25 0.1 
Infiltration Facilities I day/facility 4,032 1 4,032 202 0.8 
Containment Impound. | day/facility 43 1 43 4 0.0 
Injection well 1 day/well 342 i 342 17 0.1 
Total 13, 1,815,831 9,79 378 
Decommissioning/Reclamation 
Wells 2 days/well 39,367 2 157,468 15,747 66 
Roads 2 days/mile 17,276 1 34,552 3,455 14 
Compressor Stations 100 days/compressor 970 10 970,000 97,000 404 
Reclamation 5 days/facility 313 3 4,695 470 2 
Surface Discharge Fac. 2 days/pond 498 3 2,987 299 1 
Infiltration Facilities 10 days/facility 4,032 13 $24,108 52,411 218 
Containment Impound. 60 days/facility 43 7 18,081 1,808 8 
Injection well 2 days/well 342 2 1,368 137 1 
Total 41 1,713,259 171,327 714 


The Department of Interior’s authority to implement a “No Action” alternative 
that precludes development by denying the process is, however, limited. An oil 
and gas lease grants the lessee the “right and privilege to drill for, mine, extract, 
remove, and dispose of all oil and gas deposits” in the lease lands, “subject to the 
terms and conditions incorporated in the lease (Form 3110-2). Because the Sec- 
retary of Interior has the authority and responsibility to protect the environment 
within Federal oil and gas leases, restrictions are imposed on the lease terms. 


BEST COPY AVAILABLE 


2-50 PRB O& G DEIS 


: ——— LT LL LG LIE OT tment 


Jan 


Chapter 2 — Public Participation, issued Development, and Alternatives 


Table 2-28 Estimated CBM Employment Requirements for 
Alternative 2B 


ee 


Time Requirements Number Required tor per ‘Taleon 
Work Category per Unit of Units (# per year) Project Year Day 
Construction and Installation 
Access Roads I day/mile 17,276 2 34,552 3,455 14 
Well Pads 0.5 day/pad 25,997 1 12,998 1,300 5 
Pipelines 2 days/mile 20,474 3 94,164 9,416 39 
Electrical Utility Lines 2 days/mile 5,311 5 53,110 5,311 22 
Drilling and Casing 4 days/well 39,367 b) 787,340 78,734 328 
Well Completion 2 days/well 39,367 5 393,670 39,367 164 
Compressor Facilities 21 days/compressor 970 28 $70,360 57,036 238 
Surface Discharge Fac. 5 days/pond 795 4 15,896 1,590 7 
Infiltration Facilities 30 days/impound. 2,931 6 $27,544 $2,754 220 
Containment Impound. 365 days/impound. 36 7 91,469 9,147 38 
Injection well 6.5 days/well 342 6 13,333 1,333 6 
Total 72 2,594,436 259,443 1,081 
Operation and Maintenance 
Road/Pad Maintenance 1 days/well 39,367 1 39,367 1,968 8 
Pumpers 20 days/well 39,367 | 787,374 39,367 164 
Office 2.5 days/well 39,367 2 196,835 9,842 41 
Well Workover 4 days/well 39,367 5 787,340 39,367 164 
Surface Discharge Fac. 1 day/pond 795 l 795 40 0.2 
Infiltration Facilities I day/facility 2,931 1 2,931 147 0.6 
Containment Impound. 1 day/facility 36 l 36 4 0.0 
Injection well | day/well 342 1 342 17 0.1 
Total 131,815,020 90,752 378 
Decommissioning/Reclamation 
Wells 2 days/well 39,367 2 157,468 15,747 66 
Roads 2 days/mile 17,276 1 34,552 3,455 14 
Compressor Stations 100 days/compressor 970 10 970,000 97,000 404 
Reclamation 5 days/facility 313 3 4,695 470 2 
Surface Discharge Fac. 2 days/pond 795 3 4,769 477 2 
Infiltration Facilities 10 days/facility 2,931 13 381,004 38,100 159 
Containment Impound. 60 days/facility 36 7 15,036 1,504 6 
Injection well 2 days/well 342 2 1,368 137 1 
Total 41 1,568,892 156,890 654 


On land leased without a No Surface Occupancy or similarly restrictive lease 
stipulation, the Department of Interior cannot deny a permit to drill. Once the 
land is leased, the Department no longer has the authority to preclude surface- 
disturbing activity, even if the environmental impact of such activity is signifi- 
cant. The Department can only impose mitigation measures upon a lessee who 
pursues surface-disturbing activities. By issuing a lease, the Department has 
made an irrevocable commitment to allow some surface disturbances (Tenth Cir- 
cuit Court of Appeals in Sierra Club vs. Peterson [717 F. 2d 1409, 1983)). 


Leases within the Project Area contain various stipulations concerning surface 
disturbance, surface occupancy, limited surface area, and timing restrictions. In 
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addition, the lease stipulations provide for the imposition of such reasonable con- 
ditions, not inconsistent with the purposes for which the lease was issued, as the 
(BLM and/or FS) may require to protect the surface of the leased lands and the 
environment. None of the stipulations, however, would empower the Secretary of 
Interior to deny all development activity because of environmental concerns. 
Provisions in leases that expressly provide authority to deny or restrict develop- 
ment in whole or in part depend upon conformance with certain non- 
discretionary statutes, such as the ESA (43 CFR 3101.1-2). 


Coal Bed Methane Development 


Under this alternative, development of non-federal CBM would continue to occur 
on non-federal lands. The agencies assumed development of fee and state miner- 
als would occur along the same overall schedule as for Alternative |. 


As a result, the Companies would drill 15,458 new CBM wells between 2002 and 
2011 (Table 2-29). These wells would be in addition to the 12,077 CBM wells 
already permitted or drilled on federal, state, and private lands. Thus, 27,535 
CBM wells would be developed under this alternative by 2011 (Table 2-29). 


Table 2-29 Distribution of CBM Wells by Sub-watershed — 
Alternative 3 
Number of CBM Wells 
Sub-watershed Pre 2002 2002-2011 Total 
Little. Bighorn River 0 0 0 
Upper Tongue River 815 2,158 2,973 
Middle Fork Powder River 0 . 0 0 
North Fork Powder River 0 0 0 
Upper Powder River 2,808 4,436 7,244 
South Fork Powder River 0 0 0 
Salt Creek | 0 19 19 
Crazy Woman Creek 150 934 1,084 
Clear Creek 389 2,488 2,877 
Middle Powder River 727 201 928 
Little Powder River 1,813 959 2,772 
Little Missouri River 0 0 0 
Antelope Creek 253 603 856 
Dry Fork Cheyenne River 0 0 0 
Upper Cheyenne River 454 260 714 
Lightning Creek 0 0 0 
Upper Belle Fourche River 4,662 3,400 8,062 
Middle North Platte River 6 0 6 
Total 12,077 15,458 27,535 
Source: BLM 2001 
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As under alternatives 1 and 2, some of the new CBM wells would be drilled from 
the same well pads. Thus, the number of pads constructed would be less than the 
number of wells drilled. The Companies would construct a total of 10,534 new 
well pads between 2002 and 2011 (Table 2-30). With the 9,592 pads constructed 
or permitted for construction before 2002, this alternative would result in a total 
of 20,126 well pads by 2011 (Table 2-30). 


Table 2-30 _ Distribution of CBM Well Pads by Sub-watershed — 


Alternative 3 
Number of CBM Well Pads 
Sub-watershed Pre 2002 2002-2011 Total 
Little Bighorn River 0 0 0 
Upper Tongue River 396 974 1,370 
‘ Middle Fork Powder River 0 0 0 
North Fork Powder River 0 0 0 
Upper Powder River 2,253 2,839 5,092 
South Fork Powder River 0 0 0 
Salt Creek 0 11 11 
Crazy Woman Creek 63 629 692 
Clear Creek 229 1,739 1,968 
Middle Powder River 434 97 531 
Little Powder River 1,301 652 1,953 
Little Missouri River 0 0 0 
Antelope Creek 251 526 777 
Dry Fork Cheyenne River 0 0 0 
Upper Cheyenne River 389 260 649 
Lightning Creek 0 0 0 
Upper Belle Fourche River 4,270 2,807 7,077 
Middle North Platte River 6 0 6 
Total 9,592 10,534 20,126 
Source: BLM 2001 


Because fewer new wells would be drilled and pads constructed, the number of 
facilities constructed also would be smaller than under the Proposed Action 
(Table 2-31). Furthermore, the overall short-term and long-term disturbances 
associated with this alternative would be less than that which would occur with 
implementation of Alternative 1 or Alternative 2 (Table 2-32 and Table 2-33). 


With fewer wells overall, implementation of this alternative also would result in 


smaller amounts of produced water and gas. Table 2-34 and Table 2-35 show the 
amounts of water and gas projected for this alternative, respectively. 
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Table 2-31 


Summary of New Facilities Comprising Alternative 3 


—_—_——— eS ee eee 


Well’ Improved Two-track 2-3-inch 12-inch 12-inch Overhead 

Sub-watershed Pads = (miles) (miles) (miles) —_ (miles) (miles) (miles) (units) (horsepower) (units) (horsepower) 
Little Bighorn River 0 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 974 184 367 488 184 60 184 7 11,550 25 8,150 
Middle Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 
North Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 2,839 360 720 958 360 125 360 44 72,600 161 56,350 
South Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 
Salt Creek i" 0 0 0 0 4 0 " 1,650 2 700 
Crazy Woman Creek 629 113 226 300 113 36 113 7 11,550 23 8,050 
Clear Creek 1,739 252 504 670 252 51 252 9 14,850 32 11,200 
Middle Powder River 97 16 32 43 16 8 16 0 0 2 700 
Little Powder River 652 225 450 598 225 23 225 4 6,600 14 4,900 
Little Missouri River 0 0 0 0 0 0 0 0 0 0 0 
Antelope Creek 526 551 1,101 1,465 551 13 551 4 6,600 15 5,250 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 0 0 0 0 
Upper Cheyenne River 260 33 67 89 33 18 33 2 3,300 8 2,800 
Lightning Creek 0 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche River 2,807 436 870 1,158 436 58 436 19 31,350 68 23,800 
Middle North Platte River 0 0 0 0 0 0 0 0 0 0 0 
Total 10,534 7,170 4,337 5,769 2,170 396 2,170 7 160,050 350 122,500 
Notes: 


1. Reciprocating (Recip.) compressors increase the compression of natural gas for delivery to high-compression transmission pipelines. Each station would consist of | to 6 recip compressors, depending 


upon the volume of gas being delivered to the station. 


2. Booster compressors enhance the flow of gas from the wells to the recip compressors. Each station would consist of | to 6 booster compressors, depending upon the volume of gas being delivered to the 


station. 


3. Total may not match precisely with the value obtained by adding unit numbers due to rounding conventions. 


Source: BLM 200le 
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Table 2-32 Summary of Estimated Short-term Disturbance Associated with Alternative 3 


Roads Poly Pipeline 

Well Pads © CMFs improved Two-track 2-3-inch I24inch -—=«-‘Facilities'’  Recip’ Booster’ Overhead Recip. Booster ‘Total’ 
Sub-watershed (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) (acres) 
Little Bighom River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 632 50 223. «1,781 —s«1,76 669 2,600 212 $18 669 10 8 9,148 
Middle Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 
North Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 4,978 102 436 3,490 3,483 ~—- 1,309 2,906 429 1,085 1,309 30 38 19,595 
South Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Salt Creek TT 0 13 104 20 39 17 12 31 39 5 2 293 
Crazy Woman Creek 774 22 136 61,093 1,090 409 672 9% 336 409 5 7 5,048 
Clear Creek 1,009 57 305 (2,441 —s«2, 436 916 2,911 215 407 916 10 10 11,633 
Middle Powder River 238 5 20 157 157 59 165 43 56 59 0 2 961 
Little Powder River 534 22 273 2,180 = -2,176 818 786 112 166 818 5 4 7,894 
Little Missouri River 0 0 0 0 0 o 0 0 0 0 0 0 0 
Antelope Creek 474 14 668 5,340 5,328 2,003 552 46 108 2,003 5 4 16,545 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Cheyenne River 160 6 4 324 323 122 238 71 148 122 0 2 1,557 
Lightning Creek 0 0 0 0 0 0 0 0 0 0 Fy 0 0 
Upper Belle Fourche River 1,665 78 529 4220 4211 1,586 3,537 185 $12 1,586 10 14 18,133 
Middle North Platte River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total’ 10,475 356 2,644 21,130 21,000 7,930 14,384 1,421 3,367 7,930 80 90 90,807 
Notes: 


1. Disturbance includes the areal extent of direct discharge facilities, containment reservoirs, land application facilities, and injection wells. The ratios of water handling facilities applied to each sub- 
watershed are shown on Table 2-9. 

2. Reciprocating (Recip.) compressors increase the compression of natural gas for delivery to high-compression transmission pipelines. Each station would consist of | to 6 recip compressors, depend- 
ing upon the volume of gas being delivered to the station. 

3. Booster compressors enhance the flow of gas from the wells to the recip compressors. Each station would consist of | to 6 booster compressors, depending upon the volume of gas being delivered to 
the station. 

4. Total may not match precisely with the value obtained by adding unit numbers due to rounding conventions. 

Source: BLM 2001e 
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Table 2-33 Summary of Estimated Long-term Disturbance Associated with Alternative 3 
a ee] 


Roads Poly hipelime Water Handling Compressor Discharge Pipchacs Powerline Compressor Stations 

Well Pads | CMFs improved Twotrack 2-3-imch 24mch © Facilities’ Rec’ Booster’ Overhcad WRecip. Gootcr Toul” 
Sub-watershed (acres) (acres) (acres) (acres) (acres) (acses) (acses) (acres) (acres) (acres) (aces) (acses) (acres) 
Little Bighorn River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 259 20 43=.223—St—«**= 781 ¢ 0 2.600 0 0 223 10 8 $.124 
Middle tork Powder River 0 0 0 0 0 0 0 0 _0 0 0 0 0 
North Fork Powder River 0 0 0 0 0 0 ry 0 0 0 0 0 0 
Upper Powder River 1,897 4 43% = (3,490 v 0 2.906 0 0 437 wo 38 9.275 
South Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Salt Creek 4 0 13 104 0 0 17 0 0 13 $ 2 158 
Crazy Woman Creek 9 136 1,093 0 0 672 0 0 137 s 6 2.350 
Clear Creek 375 23 305 (2,441 0 0 2.911 0 0 06 10 10 6.38! 
Middle Powder River 9% 2 20 157 0 0 165 0 0 20 0 2 462 
Little Powder River 204 9 273 (2180 0 0 786 0 0 273 5 4 3,734 
Little Missouri River 0 0 0 0 0 0 0 0 0 0 0 0 0 
Antelope Creek 164 6 68 5340 0 0 $52 0 0 069 ‘ 4 7.408 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 0 0 0 6 0 6 
Upper Cheyenne River $4 2 rT) 324 0 0 238 0 0 rT) 0 2 702 
Lightning Creek 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche River $93 31 $29 4.220 0 0 3,537 0 0 $29 10 14 9.463 
Middle North Platte River 0 0 0 0 0 0 0 0 0 0 0 c 0 
Total’ 3,938 143, 2644 21,130 0 0 14,384 0 0 2648 nO m7) 45.057 
Notes. 
1 Disturbance includes the areal extent of direct discharge facilities, containment reservoirs, land application facilities. and injection wells. The ratios of water handling facilities apphed to cach sub- 

watershed are shown on Table 2-9. 


2. Reciprocating (Recip.) compressors increase the compression of natural gas for delivery to high-compression transmission pipelines. Lach stauon would cunsist of | to 6 recip compressors, depend- 
ing upon the volume of gas being delivered to the station. 

3. Booster compressors enhance the flow of gas from the wells to the recip compressors. Each station would constst of | to 6 booster compressors. depending upon the volume of gas being deliy ered to 
the station. 

4. Total may not match precisely with the value obtained by adding unit numbers duc to rounding conventions. 

Source: BLM 2001e 
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Table 2-34 Projected Amount of Water Produced from CBM Wells Under Alternative 3 
SS A a TT oT ITC 


Water Produced (acre-feet)! 

Sub-w atershed 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 21S 862016) (207 Total 
Latthe Baghorn River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 14.207 20.707 25,788 27,619 28,922 29,016 28,324 28.804 27.525 27,461 18,794 11,629 6,029 2476 = 1,046 361 298.708 
Middle Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
North Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 6K.362 79.569 84.454 81,929 75.264 7RIRS 67,532 50.018 34.029 22.484 12.551 6.812 3,029 1,062 437 183 666,07 
Sowth Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Salt « reek 158 135 135 200 293 229 163 93 Sb 27 10 0 0 0 “ 0 1.499 
Crazy Woman Creek 7,315 10,975 14.030 15,954 16,079 15,934 14.947 12.216 11.233 10.487 7 166 44nd 2.312 970) 338 i 144,551 
Clear Creek 1S.1S1 26.246 35,117 383600 39,582 39,564 39.230 36.00% 34,595 All 23,950 15.177 7.856 3364 1M 392 390,079 
Middle Powder River 1.444 R165 6.259 44% 2,900 2,388 1,950 2.091 1.576 1,502 YRS 654 34x 1X4 68 32 43.9%! 
Litle Powder River 19,531 6,128 12.201 9.825 &.581 6.814 6.163 §.349 5.578 4.875 3,288 1,882 9K} 44s 256 9? 101 994 
Little Missour: River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 
Antelope Creek 4,695 5,067 5,089 4.919 4.700 4,845 4.527 3,693 2.757 2.043 1.266 772 379 lol s4 2” 44.996 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Cheyenne River 6,957 6.185 §.219 4191 3,098 2.958 2.560 2.009 1,697 1.212 778 40 226 9s aT) 8 37.763 
Lightning Creek 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche River 59,592 51,467 43,558 35,112 3.9K 29,491 25,519 19,46) 13,975 10,087 6.081 3,556 1,732 683 aw 164 331,706 
Middle North Platte River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total 206412 224644 JNK 222.545 210,507 200624 190.915 159,739 132.961 114,559 74.868 45,396 22,894 9413 3708S = 1.342 2,061 344 
Note: 


1. Volumes show n include produced « ater from pre-2002 wells as well as the new CBM wells. 


Source: BLM 2001e 
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Table 2-35 Projected Amounts of Natural Gas Produced from CBM Wells Under Alternative 3 
Total Cubic Feet of Methane Produced per Day by Year (in mmcf) 


Sub-watershed 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 
Little Bighorn River 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 18 30 47 60 70 74 76 77 77 77 
Middle Fork Powder River 0 0 0 0 0 0 0 0 0 0 
North Fork Powder River 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 252 399 481 534 542 538 520 446 308 192 
South Fork Powder River 0 0 0 0 0 0 0 0 0 0 
Salt Creek 4 6 7 8 8 7 7 6 4 2 
Crazy Woman Creek 31 50 63 72 75 75 74 66 51 38 
Clear Creek 37 58 76 89 97 101 103 102 97 93 
Middle Powder River 2 3 4 5 5 6 6 6 6 6 
Little Powder River 26 39 45 49 50 50 51 49 43 38 
Little Missouri River 0 0 0 0 0 0 0 0 0 0 
Antelope Creek 29 44 50 54 54 53 52 45 33 23 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 0 0 0 
Upper Cheyenne River 15 22 25 27 27 27 27 27 23 20 
Lightning Creek 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche River 161 228 252 264 261 260 257 233 180 132 
Middle North Platte River 0 0 0 0 0 0 0 0 0 0 
Total 575 879 1,050 1,162 1,189 1,191 1,173 1,057 822 621 


Source: BLM 200le 
a NN ee ee ee Ae a 
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Drilling and Construction of Facilities 


Electrical Power Utilities 
- Based on projected power demands, it is anticipated that the Companies would 
require 0.5 MW per day to transport 3 bcf of natural gas per day using gas-fired 
compression. Based on this power demand, the maximum power requirement 

would be 0.6 MW per day. 


Under this alternative, three-phase 24.9-kV distribution lines would connect 
wells and compressor facilities with the existing transmission and distribution 
: system within the Project Area. Electricity would be routed to compressor sta- 
tions and CMFs aboveground on poles generally located along the access roads 
or on additional rights-of-way (30 feet wide) across open land. Between the 
CMFs and wells, the secondary electric service power lines (480 volt) would be 
buried in the same trenches with the gas- and produced water-gathering pipelines. 
The installation and power would be provided by the utility company providing 
these services. Construction of the power lines would follow access road devel- 
opment and coincide with the completion of well drilling. The power lines would 
be designed and constructed according to the Avian Power Line Interaction 
Committee’s (1996) guidelines for the prevention of electrocution of raptors. 


The aboveground power lines would be constructed using tracked and wheeled 
equipment. Holes for the poles would be located to not disturb existing sensitive 
vegetation and would be excavated to a depth of 6 to 8 feet. Poles and other 
structural components would be transported to the construction site where they 
would be assembled and then erected by a boom truck. 


Pole locations could be moved within the 30-foot wide ROW if topography 
and/or impacts to cultural, vegetative, or wildlife resources are identified at the 
site of the structure. In areas of thick vegetation and/or where vegetation may 
impede the performance of the active line, vegetation would be cleared, typically 
with hand-held equipment. Where areas of sensitive plant resources are known to 
occur, the BLM would be consulted before removal of any vegetation. 


All aboveground electric lines typically would be installed on 35-foot tall poles. 
Poles would be required approximately every 300 feet. Approximately 
2,170 miles of aboveground power lines would be installed in the Project Area 
(Table 2-31). The short-term disturbance for these lines would be 7,930 acres 
(Table 2-32). 


) Workforce Requirements 

Most of the active workforce involved in developing Alternative 3 would be in- 
volved in construction-related activities. After roads and well pads are con- 
structed, pipelines and utility lines are installed, and wells are drilled and com- 
pleted, minimal personnel would be required to operate the field. Table 2—36 
shows the estimated employment requirements for the construction, operation, 
and reclamation of the project under Alternative 3. 
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Table 2-36 Estimated CBM Employment Requirements for 


Alternative 3 
Time Requirements Number Personnel Workdays Workdays Average # of 
Work Category : (#pertask) = Project Year sad 
Construction and Installation 
Access Roads Iday/mile 6,507 2 13,014 1,301 5 
Well Pads 0.5 day/pad 10,534 1 5,267 $27 
Pipelines 2days/mile 8,335 3 50,010 5,001 21 
Electrical Utility Lines 2days/mile 2,170 5 21,700 2,170 9 
Drilling and Casing 4days/well 15,458 5 309,160 30,916 129 
Well Completion 2days/well 15,458 5 154580 15,458 64 
Compressor Facilities 21 days/compressor 60 28 35,280 3,528 1S 
Surface Discharge Fac. 5 days/pond 419 4 8376 = -838 3 
Infiltration Facilities 30 days/facility 893 6 160,668 16,067 67 
Containment Impound. 365 days/impound. 16 7 39,986 3,999 17 
Injection well 6.5 days/well 147 6 5,728 573 2 
Total | 803,769 80,378 334 
Operation and Maintenance 
Road/Pad Maintenance I days/well 15,458 i 15,458 773 3 
Pumpers 20 days/well 15,458 1 = 309,160 15,458 64 
Office 2.5 days/well 15,458 2 69,561 3,478 14 
Well Workover 4days/well 15,458 5 309,160 15,458 64 
Surface Discharge Fac. | day/pond 419 1 419 21 0.1 
Infiltration Facilities | day/facility 893 i 893 4s 0.2 
Containment Impound. | day/impound. 16 i 16 2 0.0 
Injection well | day/well 147 1 147 ? 0.0 
Total. 13 704,814 35,242 145 
Wells 2days/well 15,458 2 61,832 6,183 26 
Roads 2days/mile 6,507 1 13.014 1,301 5 
Compressor Stations 100 days/compressor 60 10 ~~ 60,000» 6,000 25 
Reclamation 5 days/facility 127 3 145,161 14,516 60 
Surface Discharge Fac. 2 days/pond 419 3 2,513 251 i 
Infiltration Facilities 10 days/facility 893 13 —-116,038 251 ) 
Containment Impound.. 60 days/impound. 16 7 6,573 657 3 
Injection well 2 days/well 147 2 588 59 0 
Total 41 405,719 29,218 121 


Construction Resource Requirements 

Construction of the project would require a variety of materials and equipment. 
The primary materials would be water, sand, and gravel. Additionally, small 
amounts of chemicals would be required. Equipment needed for construction 
would include heavy equipment (bulldozers, graders, track hoes, trenchers, and 
front-end loaders) and heavy- and light-duty trucks. 


Water would be needed for constructing roads, pipelines, and compressor sta- 
tions. It also would be needed for drilling wells. Overall, the requirement for wa- 


ter to construct Alternative 3 is expected to be about 6,896 acre-feet (Table 2- 
37). This water would be obtained from local sources. 
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Table 2-37 Summary of Sand, Gravel, and Water Requirements for 


Alternative 3 
Sand and Gravel 
Improved roads 6,657 miles 1,173 yd°/mile 7,808,661 
CMFs 1,546 CMFs 30 yd°/CMF 46,380 
Compressors stations 1,100 yd3/station 344,300 
Total (yd’) 8,199,341 
Water 
Roads 6,507 miles 0.1 acre-feet/mile 651 
Pipelines 7,939 miles 0.04 acre-feet/mile 317 
Well drilling 15,458 wells 0.08 acre-feet/well 1,237 
Well completion 15,458 wells 0.05 acre-feet/well 773 
Compressors Compressor 0.01 acre-feet/compressor 10 
Total (acre-feet) 2,988 
Non-CBM Development 


As with the CBM weils, development of non-federal CBM would continue to 
occur on non-federal lands. The agencies assumed development would be 
proportional to the areal extent of private and state minerals present in the Project 
Area. Table 2-38 shows the projected distribution of non-CBM wells for 
Alternative 3. 


Surface disturbance for a typical non-CBM well includes 2 acres for the well pad 
and 1.5 acres for a 1 mile bladed road for a total of 3.5 acres disturbed for drilling 
operations. Surface disturbance for a typical deep oil well (from 5,000 to 12,000 
feet deep) includes 4 acres for the well pad and 1.5 acres for a 1 mile bladed road 
for a total of 5.5 acres disturbed for drilling operations. Part of the well pad area 
is reclaimed for production operations, and the entire area of disturbance is re- 
claimed when the well is plugged and abandoned. 


As shown on Table 2-39, almost 17,600 surface acres of the Project Area may be 
disturbed by the construction of non-CBM wells. Most of this disturbance would 
occur in three watersheds. They are Little Powder River, Upper Belle Fourche 
River, and Upper Powder River. Once the wells are operational and partial rec- 
lamation has occurred, long-term disturbance would encompass about 82 percent 
of the original disturbance. 


The non-CBM development also would require a workforce involved in con- 
struction-related activities. After roads and well pads are constructed and wells 
are drilled and completed, minimal personnel would be required to operate the 
field. Table 2-40 shows the estimated employment requirements for the non- 
CBM wells. 
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Table 2-38 Projected Distribution of Non-CBM Wells Under 


Alternative 3 
ee] 
Potential for Oil and Gas 
Sub-watershed Very Low Low Moderate _ High Total 
Buffalo Field Office Area 
Little Bighorn River l 0 0 0 l 
Upper Tongue River 3 12 0 0 15 
Middle Fork Powder River 9 l 0 0 10 
North Fork Powder River 1 0 0 0 l 
Upper Powder River 0 1] 165 0 176 
i South Fork Powder River l l 0 0 2 
Salt Creek 0 l 9 0 10 
Crazy Woman Creek l 8 2 0 11 
Clear Creek l 1] 0 0 12 
Middle Powder River 0 l 25 18 44 
Little Powder River 0 0 71 598 669 
Little Missouri River 0 0 2 41 43 
Antelope Creek 0 l 36 0 37 
Upper Cheyenne River 0 2 15 0 17 
Upper Belle Fourche River 0 2 95 176 273 
Total 17 51 420 833 1,321 
Casper Field Office Area 
Converse County 88 
Total 1,409 


Alternatives Considered but Eliminated from 
Detailed Analysis 


Several potential alternatives were considered for this analysis, but were dropped 
from detailed study for various reasons. These alternatives are listed below and 
the reasons they were excluded from further consideration are described. 


Alternative Considered: Return all produced water to aquifers 


Reasons Considered: This alternative was specifically developed to 
respond to issues about effects to aquifers and | 
soils and the quantity and quality of surface wa- 
ter in and downstream of the Project Area. Un- 
der this alternative, the Companies would cap- 
ture and actively return produced water to aqui- 
fers. Methods for accomplishing this return in- 
clude storage and retrieval wells, infiltration 
pits, land application (e.g., spreaders and sprin- 
klers), infiltration at clinker zones, and leach 
fields. 
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Table 2-39 Projected Maximum Disturbance Due to Non-CBM Wells 


Under Alternative 3 
a ] 
Areal Extent of Disturbance 
Short-term Long-term 
Sub-watershed (acres) (acres) 
Buffalo Field Office Area and TBNG 
Little Bighorn River 6 4 
Upper Tongue River 82 68 
Middle Fork Powder River 55 48 
North Fork Powder River 6 4 
Upper Powder River 968 792 
South Fork Powder River 11 9 
Salt Creek 55 45 
Crazy Woman Creek 60 50 
Clear Creek 66 54 
Middle Powder River 242 198 
Little Powder River 3,680 3,010 
Little Missouri River 236 194 
Antelope Creek 204 166 
Upper Cheyenne River 94 76 
Upper Belle Fourche River 1,502 1,228 
Total 7,267 5,943 
Casper Field Office Area 
Converse County 484 396 
Total 7,751 6,339 


Note: 
Maximum disturbance is based on 5.5 acres and 4.5 acres per well for short-term and 


long-term disturbances, respectively. 


Table 2-40 Estimated Non-CBM Employment Requirements for 
Alternative 3 


PR a ED 
Personnel /Workdays Workdays 


Time Requirements Number — Required °c ‘Workers per 
Work Category per Unit of Units (# per year) Project Year Day 
Construction and Installation 
Access Roads Iday/mile 1,345 2 2,690 269 i 
Well Pads O.Sday/pad 1,345 i 672 67 ) 
Drilling and Casing 4days/well 1,345 5 26,900 2,690 T 
Well Completion 2 days/well 1,345 5 13.450 1,345 6 
Total 43,712 4371 19 
Operation and Maintenance 
Road/Pad Maintenance | days/well 673 i 673 | 34 1 
Pumpers 20 days/well 673 i 13,460 673 3 
Office 2.5 days/well 673 2 1,682 84 ! 
Well Workover 4 days/well 673 5 13,460 673 3 
Total 9 29,275 1.464 x 
Decommissioning/Reclamation 
Wells 2days/well 1,345 2 5,380 538 2 
Roads 2days/mile 1,345 ) 2,690 269 
Total 3 8,070 807 3 
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Reasons Dropped: 


The feasibility of an all re-injection aiternative 
appears to be limited. The BLM and FS could 
not require the Companies to implement this al- 
ternative. Much of the Project Area involves 
non-federal minerals and non-federal surface 
over which the BLM and FS have no jurisdic- 
tion. Thus, they could not legally require the 
Companies to return produced water to aquifers 
where the agencies do not have the legal author- 
ity. Furthermore, the alternatives considered in 
detai! involve returning at least a portion of the 
produced water to aquifers. 


Capture and treat produced water for additional 
beneficial uses. 


Under this alternative, the Companies would 
capture the produced water, treat it, and make it 
available for additional beneficial uses. These 
uses include stock watering, wildlife habitat 
(aquatic, wetlands, and riparian), recreational 
opportunities (e.g., hunting of waterfowl), and 
irrigation. In addition to responding to the issues 
about effects to aquifers and soils and the quan- 
tity and quality of surface water in and down- 
stream of the Project Area, this alternative was 
developed to respond to effects on terrestrial and 
aquatic wildlife and recreational opportunities. 


This alternative technically would not be feasi- 
ble over the long term. Each CBM well is ex- 
pected to produce water for a maximum of seven 
years with a peak in production occurring during 
the initial few years. If the agencies required the 
Companies to treat the produced water and make 
it available to additional beneficial uses, these 
uses essentially would be relatively short term in 
nature. Once the produced water from specific 
wells diminishes, the beneficial uses supported 
by that water also would diminish. Thus, benefi- 
cial uses also would be short term in nature 
wherever they would occur. 


Alternative Considered: 


Staged rate of development. 


This alternative was developed in response to a 
variety of the issues raised during scoping, in- 
cluding concems about the volume of water dis- 
charged to local drainages. Under this alterna- 
tive, the Companies would control the number 
of rigs operating in the Project Area and would 
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ally, the BLM and FS have a legal obligation to 
ensure that leased federal minerals are fully de- 
veloped and that federal minerals are not drained 


by production occurring on non-federal leases. 


No action on all lands. 


This alternative was considered as a true No Ac- 
tion alternative under NEPA. Under this alterna- 
tive, no further drilling or development of oil or 
gas wells would occur anywhere within the Pro- 
ject Area. 


This alternative was dropped from detailed con- 
sideration because it was not at all feasible. De- 
velopment of fee and state minerals, particularly 
those already leased, would continue regardless 
of the BLM and FS’ decisions. Because the de- 
velopment of fee and state minerals undoubtedly 
will occur, the BLM and FS decided a No Ac- 
tion alternative that involved development of fee 
and state minerals without the development of 
federal minerals would more closely resemble 
the actual situation of the BLM and FS denying 
any further development of CBM from federal 
minerals. 


Alternative Considered: 


Reasons Considered: 


Surface discharge produced water, but ensure 
water quality at the Wyoming—Montana border 
does not change enough to adversely affect the 
uses of water at and downstream of the Wyo- 
ming—Montana border. 


This alternative was considered as a means to 
address the State of Montana’s concerns about 
the quality of surface water entering the State. 
Under this alternative, the quality and quantity 
of discharges of produced water would be moni- 
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tored to ensure any changes in water quality at 
the Montana-W yoming State Line would be in- 
sufficient to affect downstream uses of that wa- 
ter in Montana. 


Reasons Dropped: The signing and implementation of the Montana 
and Wyoming Powder River Interim Water 
Quality Criteria Memorandum of Cooperation 
essentially eliminated this alternative. If the wa- 
ter monitoring conducted under this agreement 
rivers and subsequently into Montana may not 
be meeting the interim criteria, the Companies 
would have to discontinue discharging the pro- 
duced water that is the source of the problems. 
The thresholds or criteria identified in the 
agreement are well below those that would result 
in interference with the existing uses of water. 
Therefore, the discharging of produced water 
would be discontinued before the produced wa- 
ter would interfere with any downstream uses of 
the water. 


impact and Mitigation Monitoring and Reporting 


Appendix D of this EIS contains a framework for a Mitigation Monitoring and 
Reporting Plan (MMRP) that would be adopted for this project. This framework 
was developed to: 


> Verify implementation of mitigation measures adopted in the ROD; 

>» Measure the success rate of those mitigation measures: 

>» Make appropriate modificatior< to mitigation based on actual perform- 
ance; 

>» Allow for peer review of mitigation and monitoring results; and 

» Provide feedback to the interested public. 


Summary of Alternatives and Environmental 


Consequences 


The following tables summarize the alternatives considered in detail and the 
likely environmental consequences of each alternative. Table 2—41 contains the 
summary of alternatives. This table contrasts the four alternatives in terms of 
their physical characteristics. The matrix presented in Table 2-42 provides a 
comparison summary of the effects to the various environmental resources that 
would be realized by implementing each of the four alternatives for the Powder 
River Basin Oil and Gas Project. 
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Agency-Preferred Alternative 


The BLM’s preferred alternative is Alternative 1 — Proposed Action. This alter- 
native provides for the best balance of effects to costs and development of the 
CBM. Most of the federal minerals in the Project Area have already been leased. 
The pattern of federal and non-federal mineral ownership coupled with the 
BLM’s responsibilities under 43 CFR 3162.2 to prevent drainage of federal oil 
and gas preclude the BLM from choosing Alternative 3 as the preferred alterna- 
tive. 


Alternatives 2A and 2B offer some advantages over Alternative |; however, the 
advantages are insufficient to justify the additional costs and disturbance. Both 
alternatives 2A and 2B would increase short- and long-term disturbance over Al- 
ternative | by at least 10 percent. However, as documented in the analysis they 
would not substantially decrease effects to air quality, visibility, and water qual- 
ity — the primary issues for which the alternatives were developed. The amount 
of CBM water produced by alternatives 1, 2A, and 2B would be the same. The 
costs of implementing the water handling procedures of alternatives 2A and 2B 
would be substantially higher than those associated with Alternative 1, but the 
difference between the effects of these two alternatives and Alternative | does 
not reflect or justify these additional costs. The analysis documents that the bene- 
fits to air quality and visibility from electrifying half or all of the booster com- 
pressors would be insufficient to justify the additional costs of requiring the 
Companies to use electric booster compressors. It is estimated that few booster 
compressors would be built on surface that is federally owned and BLM does not 
have the ability to require electrification of compressors constructed off of fed- 
eral surface. The permitting of the compressors is the responsibility of the State 
of Wyoming. 
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Table 2—41 Summary Comparison of Alternatives Considered in Detail 
Alternative 
Parameter 1 2A 2B 3 
New CBM F acilities 
Number of Wells 
Federal ownership 23,909 23,909 23,909 0 
Non-federal ownership 15,458 15,458 15,458 15.458 
Total 39,367 39,367 39,367 15,458 
Number of Well Pads 
Federal ownership 15,455 15,455 15,455 0 
Non-federal ownership 10,542 10.542 10,542 10,542 
Total 25,997 25,997 25,997 10,542 
Roads (miles) 
Improved 6,657 6,657 6,657 2.170 
Two-track 10.619 10,619 10.619 4,337 
Pipeline (miles) 
2-3-inch 14,127 14,127 14,127 5.769 
12-inch poly 5.311 5.311 5,311 2.170 
12-inch steel 1,036 1,036 1,036 396 
Overhead Electric Line (miles) $.311 5.311 5,311 3,170 
Compressors 
Number of booster units 1,060 1,060 1,060 350 
Number of booster stations 186 186 186 175 
Total horsepower of booster units 371.000 371,000 371,000 122.500 
Number of reciprocating units 298 298 298 97 
Number of reciprocating stations 63 63 63 19 
Total horsepower of reciprocating units 491,700 491,700 491,700 160,050 
Water Handling Facilities 
Analyzed number of surface discharge facilities 1,216 49% 795 419 
Analyzed number of infiltration facilities 1,821 4.032 2,931 893 
Analyzed number of containment impoundments 37 43 36 16 
Analyzed number of injection wells 285 342 342 147 
Projected Short-term Disturbance (acres) 211,992 230,886 222.860 90.807 
Projected Long-term Disturbance (acres) 108,799 127,693 119.667 45.057 
Workforce Requirements 
Construction and installation (numbcr of workdays) 2.403.944 2.805.164 2.594.436 803,769 
Operation and maintenance (number of workdays) 1,814,275 1,815,831 1,815,020 704.814 
Reclamation and abandonment (number of workdays) 1,427,421 1,713,259 1,568,892 405.719 
New non-CBM F acilities 
Number of new wells 
Federal ownership 1,791 1,791 1,791 0 
Non-federal ownership 1.409 1,409 1.409 1.409 
Total 3,200 3,200 3,200 1.409 
Projected short-term disturbance (acres) 17,599 17,599 17,599 7,751 
Projected long-term disturbance (acres) 14,402 14,402 14,402 6,339 
Workforce Requirements 
Construction and installation (number of workdays) 96,800 96.800 96.800 43.712 
Operation and maintenance (number of workdays) 73.600 73,600 73,600 29.275 


Reclamation and abandonment (number of workdays) 19.200 19.200 19.200 8.070 
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Table 2-42 Summary of Effects, by Alternative 


Potential Effect 1 2A 2B 3 
Groundwater 
Maximum Drawdown 
Fort Union Formation 300- 1,200 feet Same as Alternative | Same as Altemative | Same as Alternative | 
Deep Wasatch Sands 10-250 feet Same as Alternative | Same as Alternative | Same as Alternative | 
Shallow Wasatch Sands 1-50 feet (in areas of thin Wasatch Same as Alternative | Same as Alternative | Same as Alternative | 
cover) 
| to -50 feet (below impoundments Same as Alternative | Same as Alternative | Same as Alternative | 
and creeks receiving CBM discharge) - 2 as =~ 
Period of Maximum Drawdown 
Fort Union Formation 2006-2009 Same a: *'ernstive | Same as Alternative | Same as Alternative | 
Deep Wasatch Sands 2009-2018 Same as Altezuative | Same as Altemative | Same as Alternative | 
Shallow Wasatch Sands 2006- 2012 (drawdown areas) Same as Alternative | Same as Alternative | Same as Alternative | 
| 2006-2009 (buildup areas) 
Recharge Recharge of shallow Wasatch increased Same as Alternative | Same as Altemative | Same as Alternative | 
during CBM development due to infil- 
tration below creeks and impoundments 
receiving CBM discharge water. 
Quality Groundwater quality within the re- Same as Altemative | Same as Altermative |. Same as Alternative | 
gional aquifer systems and alluvial 
aquifers would not be noticeably af- 
fected. 
Recovery Rapid initial recovery of water levels in Same as Alternative | Same as Alternative | Same as Altemative | 
developed coals following cessation of 
CBM pumping. Typically >80°% recov- 
ery within first 10 years. Recovery to 
within 20 to 50 feet of pre-development 
water levels occurs over 50 to 100 
years. Similar pattern for deep Wasatch 
Sands but lagged by about 10 years. 
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Table 2—42 


Summary of Effects, by Alternative 


2A 


Surface Water 
Quantity 


CBM Produced Water discharged 


to surface 
Quality 


Surface Drainages 


Surface Waterbodies 


Wells completed in developed coals 
within 10 miles of CBM development 
are likely to experience water level 
drops and possibly methane occurance. 
Flowing artesian wells and springs that 
are sourced within coals in this area are 
likely to experience decrease in flow 
rate. Wells and springs in Wasatch are 
not expected to be substantially affected 
unless they are within 100 feet (verti- 
cally) of developed coal. 


Perennial flows likely to develop in 

formerly ephemeral channels 

High seasonal flows expected to rise 
476.216 acre-feet 


Negligible changes in water quality of 
main stems. 

Concentrations of suspended sediment 
in surface waters likely to rise above 
present levels due to runoff from dis- 
turbed areas. 


SAR values and sodium concentrations 
may inhibit the use of irrigation on 
some tributaries. 

Evaporation may cause concentrations 
of salts and other metals in impound- 
ments and surtace drainages. 

Erosion of surface drainages would 
occur due to increased flows. 

Channels are more likely to overbank 
during snowmelt due to increased flows 
from CBM discharges 


Reservoirs downstream likely would ©§ Numerous impoundments would serve 
receive more water and could receive —_as flood control structures during high 
seasonal flows. 


more sediment. 
Springs may develop in drainages 
where infiltration is enhanced. 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 
179,171 acre-feet 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 
270,781 acre-feet 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 
181,807 acre-feet 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Altemative | 
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Table 242 Summary of Effects, by Alternative 

a 
Alternative 

Potential Effect 2A 2B 3 


Surface Water Use Increased availability of surface water Same as Alternative | Same as Alternative | 
for irrigation and other downstream 
beneficial uses. 

Potential reduction of flows by im- 
poundments may diminish water avail- 
ability to permitted water right holders 
downstream 


Same as Alternative | Same as Alternative | 


Physiography, Geol- 
ogy, Paleontology, and Minerals 
Paleontology If Class 3, 4, or 5 formations are pre-Similar to Altemative 1, but with aSimilar to Alternative |, but with aSimilar to Alternative |, but with a 
sent in arcas of disturbance, i ool ae Soe ea potential due to a smaller 


disturbing activities could damage orof disturbance. amount of disturbance. 
destroy surface and sub-surface fossils. 

Minerals Would produce about 16 trillion cubic Same as Alternative | Same as Altemative | Would produce about 8 trillion cubic 
feet of CBM. feet of CBM. 


Would produce about 220 million bar- Would produce about 100 million bar- 
rels of oil equivalent from the non- rels of oil equivalent from the non- 
CBM wells. CBM wells. 


Geological Hazards Implementation is unlikely to cause Same as Alternative | Same as Altemative | Same as Altemative |. but to a smaller 
noticeable ground subsidence or in- extent due to the smaller number of 
crease the potential for underground wells. 
coal fires. Migration of some CBM 
could occur within the PRB as devel- 
opment of CMB occurs. 

Soils 


Erosional effects from facilities located Increased wind erosion due to removal Nearly the same as Alternative |, with a Nearly the same as Alternative |, with a All disturbance wouid be roughly cut in 
on soils with high wind erosion poten- of vegetation, excavation, and stockpil- very minor increase in disturbed area very minor increase in disturbed area half. As Alternative 3 would employ 
tial ing of soil, especially in sandy soils. because of the chang. in water handling because of the change in water han- _— the same water handling options as 
Approximately 25,474 acres in the options. Due to the decrease in Surface dling options. Due to the decrease in Alternative |, effects would be similar 
short term and 13,403 acres in the long Discharge and the increase in im- Surface Discharge and the increase _ but on a smaller scale. 
term would be disturbed on soils with a poundments, the potential for wind impoundments, the potential for wind 
high wind erosion potential. crosion would increase slightly. erosion would increase slightly, but 


increase would be less than in Alterna- 


tive 2A. 
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Table 2-42 


Potential Effect 


Summary of Effects, by Alternative 


Alternative 


I 2A 


2B 3 


Erosional effects from facilities located Increased water erosion and sedimenta- Nearly the same as Alternative |, with a Nearly the same as Alternative |, with a All disturbance would be roughly cut in 


on soils with high water erosion 


potential 


Facility location on slopes greater than No facilities would be located on 


25 percent 


Effects on suil productivity 


Air Quality 


tion due to removal of vegetation, ex- very minor increase in disturbed area 


very minor increase.in disturbed area _ half. As Alternative 3 would employ 


cavation, slope steepening and compac- because of the change in water handling because of the change in water handling the same water handling options as 
tion, especially in clayey soils. Ap- options. Due to the decrease in Surface options. Due to the decrease in Surface Alternative |, effects would be similar 


proximately 76,691 acres inthe short Discharge and the increase in im- 
term and 38,452 acres in the long term poundments, the potential for water 
would be disturbed on soils with high erosion would increase slightly. 
water erosion potential. Soil loss esti- 

mates on these soils range from 3.4 to 

18.7 tons/acre/year on bare soil and 0.5 

to 2.6 tons/acre/year one year after 

reclamation. 


No facilities would be located on 


sloped greater then 25 percent Roads sloped greater then 25 percent Roads 
would be located to avoid steep slopes would be located to avoid steep slopes 


Reduction in soil productivity due to 
removal of vegetation, compaction, 
changes in salinity, excavation and 
stockpiling of soil. Approximately 
206,777 acres in the short term and decrease in Surface Discharge and the 
103,800 acres in the long term would _ increase in impoundments, the poten- 
be disturbed on soils with high compac- tial for infiltration would be reduced 
tion potential, low revegetation poten- _ but soil mixing and compaction 

tial, high salinity, or on Prime Agricul- would increase slightly. 

tural soils. 


Nearly the same as Alternative |, 
with a very minor increase in dis- 
turbed area because of the change in 
water handling options. Due to the 


Compliance with Wyoming and Yes Yes 
federal ambient air quality standards 


Discharge and the increase in im- 
poundments, the potential for water 
erosion would increase slightly, but 
increase would be less than in Alterna- 
tive 2A. 


but on a smaller scale. 


No facilities would be located on No facilities would be located on sloped 
sloy eater then 25 percent Roads greater then 25 percent Roads would 
woulg be located to avoid steep slopes be located to avoid steep slopes 


Nearly the same as Altemative |, 
with a very minor increase in dis- 


All disturbance would be roughly cut in 
half. As Alternative 3 would employ 
turbed area because of the change in the same water handling options as 
water handling options. Due tothe Alternative 1, effects would be similar 
decrease in Surface Discharge and the but on a much smaller scale. 

increase in impoundments, the poten- 

tial for infiltration woul: be reduced 

but soil mixing and comj action 

would increase slightly. Thes- 

changes in effects from Aitcinative | 

would be less than those experienced 

under Alternative 2A. 


Yes Yes 
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Chapter 2 — Public Participation, Issued Development, and Altematives 


Table 2-42 Summary of Effects, by Alternative 


Alternative 
Potential Effect I 2A 2B 3 
Within range of States’ hazardous air 
lutant thresholds for may’ ~um 8- 
panceee — Yes Same as Alternative | Same as Alternative | Same as Alternative | 
N-Hexane Yes 
Benzene Yes 
Toluene Yes 
Ethylbenzene Yes 
Xylene Yes 
Formaldehyde Above strictest threshold, but well 
within range 
Compliance with cancer risk threshold: Same as Alternative | Same as Alternative | Same as Alternative | 
Benzene Yes 
Formaldehyde Yes 
Compliance with visibility thresholds in 
sensitive Class | and Class II areas: 
AdV > 1.0 dV Up to 11.5 days Up to 10.3 days Up to 9.5 days Up to 6.6 days 
AdV > 0.5 dV Up to 43.7 days Up to 41.1 days Up to 37.9 days Up to 28.7 days, 
Vegetation 
Overall long-term vegetation 128, 069 acres 146,963 acres 138,937 acres $2,231 aeres 
displacement 
Sagebrush shrublands 40,007 acres 45,943 acres 43,517 acres 15,311 acres 
Ripanan, wetlands 3,327 acres 7,266 acres 3,402 acres 2,999 acres 
Wildlife 
Big Game Species’ Important 
Habi 
Pronghom Winter-yearlong range Approx. 2 percent of this range would Same as Alternative | Same as Alternative | Approx. | percent of this range would 
be disturbed in the Project Area over be disturbed in the Project Area over 
the long-term. the long-term. 
White-tailed Deer Winter- Less than | percent of both ranges Same as Altemative | Same as Alternative | Same as Alternative | 
yearlong and Yearlong Ranges would be disturbed in the Project Area 
over the long term. 100 percent of the 
winter-yearlong disturbance would 
occur in the Middle Powder River sub- 
watershed. 
Mule deer wink” yeirlong range Approximately | percent of winter- Less than | percent of winter- Approximately | percent of winter- —_ Less than | percent of winter-yearlong 


yearlong range would be disturbed in —_ yearlong range would be disturbed in yearlong range would be disturbed in range would be disturbed in the Project 
the Project Area over the long-term — _ the Project Area over the long-term _ the Project Area over the long-term — Area over the long-term 100 percent of 
about $0 percent of which would occur — about 50 percent of which would = -- approximately $8 percent of which which would occur in the Upper Pow- 
in the Upper Powder River sub- occur in the Upper Powder River sub- would occur in the Upper Powder der River sub-watershed. 

watershed. watershed. River sub-watershed. 
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Table 2-42 Summary of Effects, by Alternative 
Alternative 
Potential Effect 2A 2B 3 


Elk crucial winter range Ap. stmately 3 percent of crucial Approximately 4 percent of crucial Same as Alternative | Same as Alternative | 
(Fortification Creek) winter range would be disterbed in winter range would be disturbed in 


Big Game 


Fortification Creek Management Area. Fortification Creek Management 
Area. 


Habitat fragmentation may alter big 
game use of habitats. Human distur- 
bance may deter big game from other- 
wise suitable habitats to potentially 
lower quality habitats. Increased human 
activities may result in increased vehi- 
cle collisions, poaching and legal hunt- 
ing success. 

Disturbance of ground nesting and prey 
habitats would occur. Increased human 
presence may alter raptor activity pat- 
terms. New utility poles may provide 
new perch sites for raptors. New 
aboveground lines and the potential for 
increased vehicle wildlife collisions 
may increase mortality of local raptors. 
Habitat disturbance may alter local prey 
availability. 


Sage and Plains Shanp-tailed Grouse Habitat disturbance may occur in suit- 


Waterfow! 


able nesting. feeding and brood rearing 
habitats; increased human activity may 
affect nesting, breeding, and brood 
rearing: Increased number of above- 
ground utility lines may result in in- 
creased number of grouse collisions if 
appropriate mitigation effets are not 
implemented. 

Habitat disturbance may be \orai bene- 
ficial or detrimental depznaimg on local 
hydroiogical conditivas. Benefits may 
include creation of new habitats and/or 
improvements of existing habitats. 
Production waters may also result in the 
elimination oar degradation of existing 
habitats. Indirect effects to aquatic 
plants and invertebrates may occur 
from exposure to elevated levels of salts 
and metals in production waters. 


Same as Alternative 1 


Same as Altemative | 


Same as Alternative | 


Same as Alternative | 
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Table 2-42 


Summary of Effects, by Alternative 


Alternative 


Potential Effect 


2A 


2B 


3 


Aquatic Life 


Threatened, Endangered, or 
Sensitive Species 


Black-tailed prairie dog 


Preble’s meadow jumping mouse 


Black-footed ferret 


Bald eagle 


Mountain plover 


Western boreal toad 


Surface discharge of produced CBM 
water in 10 sub-watersheds would 
potentially increase stream flows, in- 
creases in sedimentation, increases of 
salt concentrations in streams and 
ponds, and increases of heavy metal 
concentrations in streams and ponds. 
The largest amount of surface discharge 
(62% of 39,367 wells) is proposed 
under this alternative and would result 
in the most potential effects to aquatic 
species. 


Project activities would directly affect 
individuals and suitable habitats, if 
appropriate mitigation measures are not 
implemented. 


No affects to this species due to as- 
sumed lack of occurrence within the 
Project Area. 


No affects to this spectes due to as- 
sumed lack of occurrence within the 
Project Area. 


Nesting and winter roosting may be 
affected by increased human activities 
and local habitat disturbance; and ele- 
vated traffic levels in the Project Area 
may increase eagle/vehicle collisions if 
mitigation measures are not imple- 
mented. 


Human disturbance to suitable nesting 
and brood rearing habitats may affect 
this species. 

No affects to this species due to as- 
sumed lack of occurrence within the 
Project Area. 


Surface discharge of produced CBM 
water in 10 sub-watersheds would 
potentially increase stream flows, 
increases in sedimentation, increases 
of salt concentrations in streams and 
ponds, and increases of heavy metal 
concentrations in streams and ponds. 
25% of 39,367 wells are proposed to 
surface discharge under this alterna- 
tive and would result in less potential 
effects to aquatic species than Alt. | 
and Alt. 2B. 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Surface discharge of produced CBM 
water in 10 sub-watersheds would 

potentially increase stream flows, 

increases in sedimentation, increases 
of salt concentrations in streams and 
ponds, and increases of heavy metal 
concentrations in streams and ponds. 
40° of 39,367 wells are proposed to 
surface dishcarge under this alterna- 
tive and would result in more poten- 


tial effects to aquatic species than Alt. 


2A and less than Alt. 1. 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 
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Surface discharge of produced CBM 
water in 10 sub-watersheds would 
potentially increase stream flows, in- 
creases in sedimentation, increases of 
salt concentrations in streams and 
ponds, and increases of heavy metal 
concentrations in streams and ponds. 
The least amount of surface discharge 
(54% of 15,458 wells) is proposed 
under this alternative and would result 
in the smallest amount of potential 
effects to aquatic species of all Alterna- 
tives. 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Alternative | 


Same as Altemative | 
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Table 2-42. Summary of Effects, by Alternative 
A ER PE I OP TE I SE ES 


Altemative 
Potential Effect | 2A 2B 3 
Cultural Resources 
Total number of cultural resource 3,288 3,604 3,435 1,696 


sites that may be affected (based on 

known site densities): 

General Distribution of Effects The greatest anticipated effects would — The greatest anticipated effects would ~The greatest anticipated effects would The greatest anticipated effects would 
be in the Clear Creek, Upper Powder __ be in the Clear Creek, Upper Powder be in the Clear Creek, Upper Powder __ be in the Clear Creek, Upper Powder 
River, Crazy Woman Creek and Ante- River, Crazy Woman Creek and Ante- River, Crazy Woman Creek and Ante- River, Crazy Woman Creek and Ante- 
lope Creek sub-watersheds. It isex- lope Creek sub watersheds. It isex- lope Creek sub watersheds. It isex- lope Creek sub watersheds. It is ex- 
pected that 430 sites may be historic —_ pected that 470 sites may be historic _ pected that 445 sites may be historic _ pected that 220 sites may be historic 
properties requiring some form of pro- properties requiring some form of pro- properties requiring some form of pro- properties requiring some form of pro- 


tection or mitigation. tection or mitigation. Because of addi- tection or mitigation. tection or mitigation. Some infrastruc- 
tional water handling facilities along ture or support facilities may occur on 
the drainages, this alternative is likely federal surface for private development, 
to require more protective or mitigative but federal control over the identifica- 
measures than the other alternatives. tion and protection of historic proper- 


tics would be minimal. 
Land Use and Transportation 
Displacement of Rangeland 


Resources 
Short-term (acres) 229,591 248,485 240,459 108,406 
Long-term (acres) 123,201 142,095 134,069 51,396 
Additional Vehicle Trips 
Construction and Installation 3,129 3,630 3,366 1,059 
Operation and Maintenance 790 790 790 506 
Decommissioning & Reclamation 1,206 1.444 1,324 230 
Change in average daily traffic rela- Over the entire Project Area, the aver- Same as Alternative | Same as Alternative | Same as Alternative | 
tive to Existing Conditions age daily traffic is expected to increase 


more than 25 percent. The amount of 
increase on specific roads would vary 
greatly. 
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Table 2-42 


Summary of Effects, by Alternative 


Pe Na weep en a A a a a ee Pa a oe ee a 
Alternative 


Potential Effect 


I 2A 


2B 3 


Visual Resources 


Recreational Resources 


317 wells, associated roads, and water Wells and roads are same as Alternative 
handling facilities would be constructed |. Water handling methods would dis- 
on VRM Class Il areas. Class I] man- —turb 6,682 additional acres. Class II 
agement objectives would be met if 
mitigation were successfully imple- 
mented. Management objectives for 
3,939 wells and associated facilities for 
Class III areas and 4,536 wells and 
associated facilities for Class IV areas 
would be met. 437 wells and associated 
facilities would be constructed on 
TBNG areas managed with (Scenic 
Integrity Objectives (SIO) of Low. 
Desired conditions for SIO would be 
met, in that facilities can be visible if 
they are reasonably mitigated to blend 
and harmonize with natural features. 


mitigation were successfully imple- 
mented. 


Construction activities would alter the The effect on recreational opportunities 
recreational experience through a loss from the construction of wells and 

of solitude and the natural setting. After associated facilities are same as Alter- 
construction, the loss of solitude would native |. Water handling methods 

be less because of greatly reduced would disturb an additional 6,682 acres, 
traffic. Installation and operation of —_ resulting in a greater loss of solitude 
facilities would still affect the natural and the natural setting. 

setting of the Project Area for the life of 

the project. Recreation in special man- 

agement areas would not be affected. 

BLM and FS objectives for recreation 

would be met. 


Wells and roads are same as Alternative No wells and associated facilities would 
1. Water handling methods would dis- be constructed on federal leases. Visual 
turb 6,682 additional acres as in Alter- impacts from construction and opera- 


management objectives would be met if native 2A. However, a smaller number tion would occur on State and private 


of acres would be disturbed by im- lands. 
poundments than Alternative 2A, with a 
proportionately smaller visual impact. 

Class Il management objectives would 

be met if mitigation were successfully 
implemented. 


The effect on recreational opportunities No wells and associated facilities would 
from the construction of wells and be constructed on federal leases. No 
associated facilities are same as Alter- impacts to recreation would occur on 
native |. Water handling methods BLM lands or the TBNG. Loss of soli- 
would disturb 6,682 additional acres as_ tude and natural setting could occur on 
in Alternative 2A. However, a smaller State and private lands. 

number of acres would be disturbed by 

impoundments than Alternative 2A, 

with a proportionately smaller loss of 

solitude and the natural setting. 


Socioeconomics 
Effects to Employment >» 1,974 CBM workers and 67 » 2,260 CBM workers and 67 » 2,112 CBM workers and 67 » 607 new CBM and 30 non- 

non-CBM workers would be non-CBM workers would be non-CBM workers are re- CBM workers would be re- 
required. required. quired. quired. 

>» Employment would be greatest >» Employment would be greatest » Employment would be greatest » Employment would be greatest 
in first 10 years. in first 10 years. in first 10 years. in first 10 years. 

» Workers already exist in the >» Workers already exist in the » Workers already exist in the » Workers already exist in the 
community. community. community. community. 

> Secondary employment would 
be sustained for a longer pe- 
riod than previously antici- 
pated. 
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Table 2-42 Summary of Effects, by Alternative 
Te ee eg 


Alternative 
Potential Effect 1 2A 2B 3 
Effects to Wages » Combined annual payroll of » Combined annual payroll of » Combined annual payroll of » Combined annual payroll of 
the Companies would average the Companies would average the Companies would average the Companies would average 
an estimated $81.6 million. an estimated $93 million. an estimated $87.1 million. an estimated $25.5 million. 
> Overa 20 period $1.6 dillion 
in personal income would be 
generated. 
7 Once the project is completed, 
a reduction in total annual in- 
come in the four counties 
would decline. 
Effects on housing and community »  Minoremployment/population » Nochange from proposed ac- Same as Alternative 2A » Population change would not 
infrastructure changes are anticipated be- tion occur and there would be no 
cause most employees are ex- » Increase road maintenance due negative housing or infrastruc- 
pected to be hired locally. to construction and mainte- ture effects. 
» Rental vacancy rates for 2000 nance of water handling facili- 


were .2% lower than the aver- ties. 
age for Wyoming. Additional 

rental units may be constructed 

if existing supply of vacant 

rental units become exhausted. 

» Due to the minor population 
influx, there would be minimal 
impact to water supply, 
wastewater systems, solid 
waste disposal, schools, fire 
protection, and medical facili- 
ties. 

» The Proposed Action would 
result in increased traffic on 
roads and therefore road main- 
tenance demands (see trans- 
portation). 
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Table 2-42. Summary of Effects, by Alternative 
i Et *"* 


Alternative 
Potential Effect I 2A 2B 3 
Royalties and taxes generated » Federal Royalties = $3.1 bil- » Same royalties as Proposed Same as Alternative 2A > $3.1 billon less in Federal 
lion Action Royalties 
7 — State Royalties - $462 million » — More taxes would be gener- ; > $835 million jess in Severance 
> Sales tax ( ““epaid to State, 1% ated due to the number and Tax 
paid to counties) — $76.6 mil- cost of water handling facili- : » $1.06 billion less in ad 
lion ties. valorem tax 
» Severance (paid to State) - 7 Not drilling Federal wells may 
2.4 billion result in future negative 
7 Ad Valorem (paid to four production rates from Federal 
counties) minerals, due to depiction 
»  Campbeil Co.- $1.5 billion from drilling on State and pn- 
7 Converse Co.~ $32 million vate lands. 
7 Johnson Co.~ $690 million 


2” Sheridan Co.= $443 million 
Water handling cost to industry (all Surface Discharge - $954 million Surface Discharge = $360 million Surface Discharge - $1.2 billion Surface Discharge — $363 million 


other development costs are con- _ Infiltration = $1.05 billion Infiltration ~ $2.23 billion Infiltration - $1.6 billion Infiltration — $478 million 

stant zmong Alternatives |, 2A, and Containment ~$226 million Containment - $263 million Containment - $239 million Containment - $98 million 

2B) LAD- $36 million LAD = $115 million LAD- $115 million LAD - $16.7 million 
Injection —$170 million Injection — $184 million Injection — $184 million Injection - $73 million 
TOTAL -$ 2.4 billion TOTAL = $3.1 billion TOTAL = 3.3 billion TOTAL ~— $1.03 billion 

Non-water handling costs (Drilling, $5.84 billion $5.84 billion $5.84 billion $2.28 billion 

O & M. Reclamation) 

Net Cost of Alternative $8.28 billion $8.96 billion $9.17 billion $3.31 billion 
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1s chapter describes the affected environment for the project alternatives. 
The affected environment is the portion of the existing environment that 
could be affected by the project. The information presented here focuses on 1s- 


The affected environment varies for each »- -. Both the nature of the issue and 
components of the proposed project and ah dictate this variation. The 
followmg secuiens concentrate on providing only the specific environmenta! in- 
formation necessary 10 assess the potential effects of the Proposed Action and 
alternatives. 


Groundwater 


Regional Characterization 


Groundwater resources are contained in permeable underground aquifers cem- 
prised of reck and sediments through which water can flow. Water moves slowly 
m aquifers m response to the prevailing hydraulic gradient. through uny epen 
spaces im the rock and sediment. Groundwater 1s replaced. or recharged. from 
preciprtation that falts directly en the aquifers or by leakage through the beds of 
ts from recharge areas down the hydraulic gradient to discharge areas. 


Aquifer permeability 1s directiy related to the nature and tvpe of porosity of the 
dividual grams or rock clasts. Secondary porosity consists of jomnts and fractures 
that form after a rock ts consolidated (Whitehead 1996). Primary porosity 1s the 
porosity type of unconsohdated-deposit aquifers and consolidated sandstone aq- 
uifers mn the PRB (Whitehead 1996). Coal aquifers in the PRB contain significam 
Davis (1976) describes groundwater resources as part of a hydrologic system. 
The components that describe a hydrologic system are the following: aquifer type 
(or geoiegic unit): water chemistry: confined (artesian) or unconfined conditions: 
and groundwater recharge or discharge areas. 


Aquifer Types 


The groundwater resources of the PRB are described by Whitehead (1996). 
Groundwater resources that are at or neat the land surface within the PRB are 
contained in unconsolidated Quaternary alluvial or basin fili deposits or in semi- 
consolidated to consolidated lower Tertiary sandstones and coal beds that are the 
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uppermost aquifers in the Northern Great Plains aquifer system. Clinker, which is 
also an aquifer, has formed from some of the lower Tertiary sediments (Heffern 
and Coates 1999). These Quaternary and Tertiary aquifers are described below in 
more detail. 


Quaternary Alluvial Aquifers 


Aquifers in stream-valley alluvium generally occur along rivers and major drain- 
ages within the PRB. The groundwater resources contained in alluvial aquifers 
are described by Whitehead (1996). These unconsolidated deposits of silt, sand, 
and gravel occur as floodplains, stream terraces, and alluvial fans. Coarser allu- 
vial deposits occur in valleys of the Belle Fourche, Cheyenne, Powder, Tongue, 
and Little Powder rivers and in the larger tributaries of the Powder and Tongue 
rivers. Alluvium overlying formations of Tertiary age in the central part of the 
PRB is mostly fine to medium grained (Hodson et al. 1973). 


The thickness of alluvial deposits within the Project Area is mostly less than 
50 feet, but may be as much as 100 feet in some valleys near mountains (Hodson 
et al. 1973). Wells (1982) describes alluvial deposits as commonly 30 feet or less 
thick, but also reports that deposits 100 feet thick have been measured. Lowry et 
al (1986) also describe alluvial deposit thickness and water yield from the PRB. 
The thickest and coarsest-grained alluvium occurs near the Bighorn Mountains 
along the western margin of the PRB, where saturated horizons are thick and 
high yields of water are possible. Mostly fine-grained alluvial deposits having a 
saturated thickness less than 20 feet occur distant from the mountains, resulting 
in low yields of water. 


Northern Great Plains Aquifer System 


The Northern Great Plains aquifer system is an extensive sequence of aquifers 
and confining units arranged in a stack of layers that may be discontinuous lo- 
cally within the PRB, but which functions regionally as an aquifer system. This 
system includes the lower Tertiary aquifers that are exposed at the surface in the 
PRB and underlying, deeply buried regional aquifers that are stacked with inter- 
vening confining layers. The deeply buried aquifer systems are comprised of up- 
per Cretaceous sandstones and coals, lower Cretaceous sandstones, upper Paleo- 
zoic limestones and dolomites, and lower Paleozoic sandstones, limestones, and 
dolomites (Whitehead 1996). These deeply buried regional aquifers are strati- 
graphically below, isolated from, and older than the aquifers that may be affected 
by CBM development in the PRB and are not described further. 


Lower Tertiary Aquifer System 


The lower Tertiary aquifer system consists of semi-consolidated to consolidated 
Oligocene to Paleocene sediments (Whitehead 1996). The Oligocene White 
River Formation is present in the Project Area only as isolated erosional rem- 
nants, such as Pumpkin Buttes in southwestern Campbell County (Lewis and 
Hotchkiss 1981), and is not described further. 


The lower Tertiary aquifers consist of sandstones and coal seams contained in the 


Eocene Wasatch Formation and the Paleocene Fort Union Formation (Whitehead 
1996). Both of these geologic units are continental deposits consisting of sand- 
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stones, siltstones, claystones, and beds containing lignite and subbituminous coal. 
Stratigraphically, from youngest to oldest, the Lower Tertiary Aquifer System 
consists of the Wasatch aquifers, the Fort Union aquifers contained in the Tongue 
River member of the Fort Union Formation, the Lebo confining layer, and the 
Tullock aquifer. In locations where these sediments have been altered in place by 
spontaneous combustion of coal beds, clinker has been formed from these geo- 
logic formations (Coates and Heffern 1999). 


Clinker plays an important role as an aquifer in the storage and flow of water 
within the PRB. Rainfall and snowmelt infiltrate rapidly in clinker exposure ar- 
eas. The stored water is discharged slowly to springs, streams, and aquifers, 
which helps maintain flow in perennial streams during dry periods (Heffern and 
Coates 1999). Clinker outcrops cover about 460 square miles of the Project Area 
and are concentrated in the following areas: along the eastern boundary of the 
Project Area in the Rochelle Hills, within the Powder River Breaks in the north- 
ern portion of the Project Area, within the Tongue River Breaks north of Sheri- 
dan, within the Lake De Smet area north of Buffalo, and within the Felix coal 
outcrop area west of Gillette and northeast of Wright (Heffern and Coates 1997). 


Wasatch Aquifers 

The Wasatci Formation consists of fine- to coarse-grained, lenticular sandstone 
interbedded with shale and coal (Hodson et al. 1973). Minor constituents include 
coarse conglomerates occurring along the western margin of the PRB, carbona- 
ceous shales, and thick coal beds (Seeland 1992). Sandstone layers comprise an 
estimated one-third of the sequence and are important PRB aquifers. High per- 
centages of sand (from 30 to 50 percent and more) have been documented along 
a trend paralleling the western margin of the PRB, beginning east of Buffalo and 
west of the Powder River and continuing toward the southeast (Seeland 1992). 
Wasatch coal beds are thickest in the central and western portions of the PRB 
(Seeland 1992). Locally, in the northwest part of the PRB near the Bighorn 
Mountains, the Wasatch is divided into two conglomeratic members. 


The Wasatch Formation is as much as 1,800 feet thick in the southern portions of 
the PRB (Keefer 1974). Southeast of Buffalo, the maximum preserved thickness 
of the Wasatch Formation is about 3,000 feet (Seeland 1992). 


Fort Union Aquifers 

The Fort Union Formation yields water from fine-grained sandstone, jointed coal, 
and clinker overlying the Lebo confining layer (Zelt et al. 1999). The Fort Union 
aquifer has a sandstone content ranging from 21 to 91 percent and is hydrologi- 
cally confined, except near the land surface (Hotchkiss and Levings 1986). The 
Fort Union Formation is as much as 3,900 feet thick in the southern part of the 
PRB (Hotchkiss and Levings 1986). 


Numerous thick and laterally widespread coal beds occur within the Fort Union 
Formation and are important PRB aquifers (Lewis and Hotchkiss 1981). The 
thickness of the Fort Union coal aquifers varies greatly within the PRB. The 
maximum thickness of a single Fort Union coal seam is less than 25 feet along 
the western margin of the PRB and in the northern portion of PRB in southeast- 
ern Montana. The maximum thickness of a single Fort Union coal seam is more 
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than 100 feet near Wright and extending west and northwest of Wright, within 
the central portion of the PRB in Wyoming (Seeland 1992). 


Lebo Confining Layer 

The lower Paleocene Tullock member of the Fort Union Formation is partially 
isolated and confined by the overlying Lebo member (Brown 1993). The Lebo 
confining layer generally retards water movement (Hotchkiss and Levings 1986). 


The Lebo confining layer consists predominantly of dark shales containing dis- 
continuous zones of white calcareous banding (paleosol horizons). In the north- 
ern portion of the Project Area, the Lebo contains rare beds of gray sandstone as 
much as 10 feet thick. In the southern PRB some coal beds, a few thicker than 
two feet, occur within the Lebo and form clinker horizons. The Lebo member 
ranges in thickness from about 500 feet in the northwestern portions of the PRB 
to about 1,700 feet in the southwestern portions of the PRB (Brown 1993). 


Tullock Aquifer 

The lower Paleocene Tullock member of the Fort Union Formation contains al- 
luvial sediments deposited in a continental fluvial environment and is an impor- 
tant PRB aquifer. The Tullock aquifer consists of fine-grained sandstone, sandy 
siltstone, shale, rare thin limestone, and coal. Sandstone content of the Tullock 
aquifer ranges from 21 to 88 percent (Hotchkiss and Levings 1986). But, on av- 
erage, an estimated one-third of the sequence is comprised of channel sandstones. 
An estimated two-thirds of the sequence is comprised of fine-grained overbank 
deposits containing thin coal beds (Brown 1993). 


Tullock sediments have a maximum thickness of about 370 feet in the north and 
1,440 feet in the south (Brown 1993). Tullock sediments are thickest in the 
southeastern and western portions of the PRB. 


Groundwater Chemistry 


Water quality in alluvium within the PRB is quite variable. Lowry et al (1986) 
report concentrations of total dissolved solids (TDS) for alluvial aquifers varying 
from 106 to 6,610 mg/L, and averaging 2,128 mg/L for 38 samples. Water from 
surficial deposits that contain less than 600 mg/L TDS may be divided into two 
chemical types, a calcium magnesium carbonate type and a calcium magnesium 
sulfate type (Rankl and Lowry 1990). TDS concentrations greater than 600 mg/L 
generally are due to increased values for sodium and sulfate (Rankl and Lowry 
1990). Water in alluvium near th: Bighorn Mountains and the Black Hills is bet- 
ter quality than water in alluvium in the central part of the PRB. Water in allu- 
vium in the southwest part of the basin and in the Powder River valley is gener- 
ally poorer quality than water in alluvium elsewhere in the PRB. No dominant 
water type is prevalent (Hodson et al. 1973). 


The chemical compositions of water in the Powder River and in the river’s allu- 
vium are similar (Ringen and Daddow 1990). Water in the Powder River is 
dominated by sodium and sulfate ions, while water in the river’s alluvial deposits 
is dominated by sodium, calcium, and sulfate ions. The water in the underlying 
bedrock is dominated by sodium and bicarbonate ions. The quality of water in the 
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alluvium limits its use as a water supply, being unacceptable for drinking water, 
acceptable for most livestock, and marginal for irrigation or industrial use. 


The quality of water in the Wasatch aquifer within the PRB is quite variable. 
Lowry et al. (1986) report TDS concentrations for Wasatch aquifers varying from 
227 to 8,200 mg/L, and averaging 1,298 mg/L for 191 samples. Sodium sulfate 
and sodium bicarbonate are the dominant water types (Hodson et al. 1973). Dahl 
and Hagmaier (1976) describe groundwater chemistry changes along the regional 
flow path in the vicinity of the Highland uranium deposits in the southern PRB. 
The chemistry changes from a sulfate-rich groundwater with minor bicarbonate 
in the recharge area southwest of the Highland area to a bicarbonate-rich 
groundwater in the discharge area northeast of the uranium deposits. This change 
in chemistry is attributable to sulfate reduction, which decreases sulfate concen- 
tration and increases bicarbonate concentration. 


Rank! and Lowry (1990) describe the change in chemical quality of water in the 
Lower Tertiary aquifer system with depth in the PRB, obtained through an analy- 
sis of USGS data from water wells and springs. There is a decrease in calcium, 
magnesium, and sulfate and an increase in bicarbonate down to a depth of about 
500 feet; however, deeper than 500 feet the concentration of dissolved constitu- 
ents is relatively uniform. 


Hodson et al (1973) provide an overview of water quality in the Fort Union aqui- 
fers. Concentrations of TDS range from about 200 to more than 3,000 mg/L, but 
commonly range between 500 and 1,500 mg/L. Water type is mostly sodium bi- 
carbonate and, to a lesser extent, sodium sulfate. The dominant chemical reac- 
tions that control the chemistry of Fort Union groundwater are cation-exchange 
softening and sulfate reduction (Rankl and Lowry 1990). The water from deep 
wells is soft, meaning sodium plus potassium exceeds calcium plus magnesium, 
and many water samples contain carbonate as well as bicarbonate (Rank! and 
Lowry 1990). 


Davis (1976) describes the chemistry of groundwater of the Fort Union aquifer 
within the eastern PRB. Along the coal outcrop, the water generally is calcium- 
magnesium sulfate type, changing to sodium bicarbonate type westward where 
confined aquifer conditions exist. There is a relationship between the confined 
and unconfined state of the aquifer and the chemical quality of water within the 
aquifer. As a general rule, waters within unconfined portions of the coal aquifer 
are calcium-magnesium-sulfate type and those within confined portions of the 
aquifer are sodium bicarbonate type. 


CBM development within the PRB has generated detailed water quality informa- 
tion for the coal zone aquifers within the Fort Union aquifer (Rice et al. 2000, 
Energy Labs 2001, Flores et al. 2001). Table 3-1 summarizes basinwide CBM 
produced water composition for the PRB. 


The quality of CBM produced water in the Project Area is summarized in Table 
3—2. CBM produced waters in the Project Area have mean TDS concentrations 
that range from 770 mg/L in the Upper Belle Fourche River sub-watershed, to 
about 3,000 mg/L in the Middle Powder River sub-watershed. These CBM pro- 
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duced waters are typically slightly alkaline, hard sodium bicarbonate, and sodium 
sulfate type waters. 


Table 3-1 Powder River Basin Produced Water Composition 


ELLE CN 
Parameter (units) Range Average DWS 
pH (standard units) 6.8-7.6 7.2 6.5-8.5 
TDS (mg/L) 300-1,900 740 500 
Chloride (mg/L) 5.3-64 16 250 
Sulfate (mg/L) 0-17 3.3 250 
Bicarbonate (mg/L) 330-2,300 850 - 
Calcium (mg/L) 9.1-69 35 —’ 
Potassium (mg/L) 4.1-19 9,3 -’ 
Magnesium (mg/L) 3.4-46 17 --’ 
Sodium (mg/L) 110-710 240 ---” 
Source: Flores et al. 2001 

Notes: 


1 DWS means national Drinking Water Standard 
2 --- means no recommended values 


Concentrations of TDS within clinker varies widely from under 500 mg/L to 
more than 7,000 mg/L. Water in clinker from recharge areas near the burn line 
tends to be a calcium sulfate type and water in clinker from discharge areas tends 
to be a sodium bicarbonate type similar to water in the coal. Ash residue at the 
base of the clinker may contribute to high TDS concentrations (Heffern and 
Coates 1999). 


Rankl and Lowry (1990) provide an overview of water chemistry for water wells 
in the PRB. Water wells, excluding municipal water supply wells, generally are 
shallow (less than 500 feet deep) and generally yield calcium sulfate or calcium 
sodium sulfate waters. Deep wells generally yield sodium bicarbonate type water. 


Confined (Artesian) vs. Unconfined Conditions 


The groundwater resources contained in alluvial aquifers are under unconfined or 
water table conditions (Whitehead 1996). Normally, clinker is an unconfined aq- 
uifer (Heffern and Coates 1999). Groundwater resources contained in the Wa- 
satch aquifers occur under partially confined conditions (Whitehead 1996). 


The Fort Union coal zone aquifers are hydrologically confined, except near the 
land surface (Hotchkiss and Levings 1986). The underlying Lebo confining layer 
generally retards water movement (Hotchkiss and Levings 1986). The lower Pa- 
leocene Tullock member of the Fort Union Formation is partially isolated and 
confined by the overlying Lebo member (Brown 1993). The Tullock aquifer is 
hydrologically confined, except near outcrop areas (Hotchkiss and Levings 
1986). 
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Table 3-2 CBM Produced Water Quality in the Powder River Basin 


Constituent 
= g&¢ .£ 
v s — 
5 E 8 = 2 32 E: H . 
Ee - 35 E - =~ 5. 3- 2 ~ £25 es 5 - s . a * - 
z#2 §&2 32 2 €2 §2 2 Gs. 33 - $a &§3 S $3 §3 
22 32 #32 £2 22 2 § HP £328 26 =z 23 §3 §3 33 233 
Us 2s Ld & a= us a FS nvsez Zz aZ <3 aS . eS 2: > 
Drainage 
Upper Powder River Minimum 7 5 18 4 51 2 U' 214 342 0.1 6.8 U U Rit) U U 
Mean 120 89 497 13 1,065 19 548 1.884 2,428 13.5 7.7 1.78 422 76.7 156 0.052 
Maximum 646 528 1,470 35 3,080 152 4.260 7,210 7,460 40 8.6 23.4 1,400 = 1,080 8,500 5 
Count 107 107 108 72 76 112 106 124 221 146 124 177 9 135 134 96 
Middle Powder River Minimum 190 121 184 9 427 6 1.360 2,300 2,700 2.1 7.6 0.6 U 30 50 U 
Mean 270 199 325 il $97 21 1.745 2,977 3,423 3.7 7.6 0.9 U 42.9 601 0.83 
Maximum 424 265 $39 14 934 7 2,410 3,830 4,030 7.2 7.6 1.3 U 100 2,230 5 
Count 12 12 12 12 12 12 12 12 12 i2 1 6 1 7 7 6 
Little Powder River Minimum 8 4 78 3 220 5 U 495 616 2.4 6.7 U U 30 U U 
Mean 8? 88 393 10 792 18 90 1,170 2048 8.9 7.1 0.62 1,014 414 174 0.08 
Maximum 428 1,020 2,080 15 1,370 740 5,660 8810 12,740 14.5 8.4 16.9 1,400 9,600 10,100 ! 
Count 133 133 134 19 30 162 128 147 321 159 196 167 7 182 172 62 
Antelope Creek Minimum 48 i4 223 NA? NA 18 2 698 1,130 7.3 NA 0.59 NA NA NA U 
Mean 48 14 223 NA NA 18 698 1,130 7.3 NA 0.59 NA NA NA U 
Maximum 48 14 223 NA NA 18 2 698 1,130 7.3 NA 0.59 NA NA NA U 
Count 1 1 1 0 0 I 1 I 1 1 0 1 0 0 0 l 
Upper Cheyenne River Minimum 11 5 il 4 NA 3 U 323 $42 6.2 6.5 0.5 NA 390 U U 
Mean 14 7 128 5 NA 8 2 402 787 7.0 7.0 1.65 NA 390 5 U 
Maximum 18 9 143 6 NA 10 4 677 1,160 8.5 8.1 3.3 NA 390 10 U 
Count 8 8 8 8 0 14 8 9 58 9 13 23 0 i 2 9 
Upper Belle Fourche Minimuin 10 4 131 3 330 I U 2 I 2.9 6.7 Ju U 30 U { 
River Mean 37 16 264 8 834 14 18 770 1,202 9.1 7.1 0.51 300 617 43.2 g.3 
Maximum 134 93 420 20 1,400 36 1,080 = 1,790 2,460 15.5 8.4 5.4 800 = 7,750 370 8 
Count 130 133 126 112 80 217 200 189 840 131 163 284 8 121 124 150 
Notes: 
1. U = Undetected. 


2. NA = Not Analyzed 


Source: ere Labs 2001 
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Groundwater Flow Systems (Groundwater 


Recharge vs. Groundwater Discharge Areas) 


Groundwater discharge from the Project Area is principally by groundwater out- 
flow; by loss to gaining streams, springs, and seeps; by evapotranspiration; and 
by well pumpage (Hotchkiss and Levings 1986). The regional pattern of ground- 
water flow is complicated by lenticular (discontinuous) beds and local differ- 
ences in hydraulic conductivity (how the water moves through the aquifer). Wa- 
ter in the lower Tertiary aquifers generally moves northward from recharge areas 
at higher elevations toward discharge areas at lower elevations (Whitehead 
1996). The regional trend of movement changes locally where the aquifers dis- 
charge water to large streams, primarily within the lower portions of the Powder 
River drainage in the Project Area. 


Rank! and Lowry (1990) describe groundwater flow systems in the PRB. North- 
ward regional groundwater flow is expected in the PRB from potentiometric data 
that relate the position of the underground aquifers with respect to the topography 
of the land surface and streams. Groundwater (potentiometric surface) data sug- 
gest most streams in the PRB should receive base flow (groundwater discharge) 
from a regional groundwater system. However, streamflow records do not sup- 
port this conclusion. The locations of streams having base flows and the period of 
time that base flows occur indicate base flows are discharged to surface waters 
from local groundwater systems rather than a regional system. Additionally, 
groundwater discharge areas have not been identified in the northern part of the 
Project Area on the basis of chemistry of springs and shallow wells. The chemi- 
cal quality of shallow groundwater in the northern part of the PRB is affected 
more by local conditions than by regional flow. 


Rank! and Lowry (1990) analyzed data from streamflow gaging stations on 
streams that originate in the area underlain by the Lower Tertiary Aquifer System 
and have five or more years of record. Base flow occurring during the period of 
greatest precipitation, but not after the growing season, indicates that base flow is 
from a local system dependent upon precipitation for each year’s discharge. 
Much of the groundwater discharge from bedrock aquifers is above stream level 
and is lost due to evapotranspiration, resulting in no measurable contribution to 
base flow. Within the Project Area, only the Little Powder River had measurable 
groundwater contribution (1 cfs) during the non-growing season. Groundwater 
contribution of less than | cfs was indicated for the Belle Fourche River and 
Dead Horse Creek (near Buffalo). No groundwater contribution was indicated for 
Black Thunder Creek or the Cheyenne River. 


The major sources of groundwater recharge are infiltration of water from precipi- 
tation, streamflow on areas of outcrops, or losing streams, including some peren- 
nial stream reaches along the front of the Bighorn Mountains. Regional ground- 
water flow simulations performed by Hotchkiss and Levings (1986) indicate re- 
charge by direct precipitation accounted for about 30 percent of the total re- 


charge. 


Heffern and Coates (1999) describe the role of clinker in the storage and flow of 
water in the PRB. Normally, clinker outcrop areas are highly permeable, allow- 
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ing rapid infltration of rainfall and snowinelt and then slowly discharging the 
nin th ee hans 
flow in perennial streams during dry periods. 


Davis (1976) describes groundwater recharge and discharge within the eastern 
PRB. Most of the eastern PRB is a recharge area for the groundwater system be- 
low the Wasatch Formation. There are no perennial streams in the vicinity of the 
coal outcrop. The scoria (clinker) along the coal outcrop appears to be a very im- 
portant area of recharge to the coal aquifers. Stream valleys provide primary re- 
charge areas for the Wasatch Formation. 


Within the Project Area, the Powder River loses water to the alluvium in the 
reach from Sussex to the State line, with the loss attributed to evapotranspiration 
from the alluvium (Rank! and Lowry 1990). This type of system is common in 
the Project Area. The average loss of flow per valley mile in the Project Area 
along the Powder River below Arvada was 0.31 cfs during late fall and early 
winter, as reported by Rank! and Lowry (1990). 


Ringen and Daddow (1990) describe the hydrology of the generally fine-grained 
alluvial deposits occurring along the Powder River, within and near the Project 
Area. Alluvium ranges from 4 to 45 feet thick, but commonly is 10 to 30 feet 
thick and about one-half mile wide. The alluvium has direct hydraulic connection 
to the river. Water in the alluvium is supplied primarily by the river, which goes 
dry periodically. Seepage from the Powder River is stored in the alluvium during 
periods of high streamflow and is discharged back to some reaches of the river 
during low flow. Flow-duration curves and stream gain-loss analyses indicate 
that groundwater discharge, or irrigation return flow, or both contribute to 
streamflow during low flow conditions at Sussex, but not at Arvada or down- 
stream from Arvada, where the discharge is lost through evapotranspiration. 


Water Yield 


Water yields of about five to 1,000 gpm from PRB alluvial aquifers have been 
reported (Hodson et al. 1973, Lewis and Hotchkiss 1981). Zelt et al (1999) report 
a water yield of 5 to 100 gpm for alluvium. Water yield from PRB alluvial depos- 
its is constrained in areas where the alluvium is fine grained (Rank! and Lowry 
1990). 


Water yields from Wasatch/Fort Union sandstone, coal, or clinker deposits have 
been described by Lewis and Hotchkiss (1981). In the southern part of the PRB, 
yields as great as 500 gpm may be possible from sandstor~ +r clinker deposits, 


with proper well construction techniques. Well yields ©* |... 5. gpm have been 
measured. Zelt et al. (1999) report a water yield of 2 «. 3 to SO gpm in the 
northern PRB, becoming greater moving southw © the PRB, with about 


500 gpm or more possible in the southern PRB. Wz _-:elds from the Fort Union 
aquifer reported by Zelt et al. (1999) are about 3 to 160 gpm. Hodson et al. 
(1973) report a maximum water yield of about 150 gpm. 


Static levels of water in water wells and water yields from wells have been af- 


fected by coal mining and CBM development in the PRB. Meyer (1999) summa- 
rizes the drawdown of hydrostatic head in the Wyodak Anderson coal zone from 
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1980 to 1998. Existing drawdowns of the hydrostatic head in wells are inter- 
preted to be 100 to 300 feet in extensively developed areas. However, water lev- 
els can vary considerably over short distances due to changes in geologic condi- 
tions. The greatest existing drawdowns are interpreted to occur in the following 
four townships: T.47N. R.72W.; T.48N.R.72W.; T.47N. R.73W.; and T.48N. 
R.73W. Figure 3—1 shows existing drawdown within the Project Area. 


tion for the coal zones within the Fort Union aquifer. Water production data ac- 
quired from CBM wells in the PRB are summarized by sub-watershed area (hy- 
drologic unit) for 2000 in Table 3-3. 


Table 3-3 2000 Water Production from CBM Wells for the Powder 


River Basia, WY 
ES ED 
Sub- watershed Pre-2002 CBM Wells Water Production (barrels) 
Upper Tongue River 815 6,590,722 
Upper Powder River 2,808 42,736,739 
Crazy Woman Creek 150 28,706 
Clear Creek 389 43,877 
Middle Powder River 727 7,563,589 
Little Powder 1,813 66.667 649 
Antelope Creek 253 1,769,502 
Upper Cheyenne River 454 48.491 .981 
Upper Belle Fourche River 4,662 200,409,537 
Middle North Platte River 6 0 
Total 12.077 374,302,302" 
Source: WOGCC 2001b. 
Notes: 
1. Pre-2002 wells include all wells drilled or projected for completion by 2002 (not all are pro- 
ducing}. 


2. The total varies slightly from the non-GiS 2000 Production Statistics posted on WOGCC’s 


website ( 576,757 S20). 


Water yield from the Lebo confining layer has been described by Lewis and 
Hotchkiss (1981). Wells penetrating a sufficient saturated thickness of lenticular 
channe! deposits may yield as much as 10 gpm. 


Water yield from the Tullock aquifer has been described by Lewis and Hotchkiss 
(1981). Fine-grained sandstones and jointed coal beds may yield as much as 
40 gpm, but yields of 15 gpm are more common. Where the aquifer is confined, 
wells generally flow less than 10 gpm. 


Groundwater Use 


Rank! and Lowry (1990) describe water wells and groundwater use in the PRB. 
Water wells generally are less than 500 feet deep and principally support live- 
stock and domestic uses. These shallow wells generally produce calcium sulfate 
or calcium sodium sulfate waters. Yields from shallow wells completed in sand- 
stone aquifers generally are about 20 gpm. Deep wells yield larger quantities of 
water that generally is a sodium bicarbonate type. Water from alluvium has not 
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been developed extensively because the underlying Tertiary aquifers contain bet- 
ter quality groundwater and yield higher volumes of water. 

Area in Table 3-4. Almost 25 percent of the nearly 27,000 permitted, non-CBM 
water wells in the PRB are used for domestic purposes. About 1.5 percent of the 
permitted wells provide for irrigation or municipal uses. The remaining nearly 75 
percent of the water wells in the Project Area are used for stock watering and 
other purposes. 


Table 3-4 WSEO-Permitted Non-CBM Wells in the Project Area 


Well Type Formation Name" Number of Wells 
Domestic Fort Umon 2.218 
Wasatch 3.173 
Unknown 1,192 
Total 6,583 
Imngation Fort Umon 45 
Wasatch 92 
Unknown 117 
Total 254 
Municipal Fort Union 50 
Wasatch 42 
Unknown 43 
Total 135 
Other Fort Umon 6.771 
Wasatch 9.115 
Unknown 4.088 
Total 19.974 
Total 26.946 
Note: 


1. Applied Hydrology, Inc. (Bedard 2001) associated formation names with completed 
wells wherever well depths were available from WSEO data. 
Sources: Bedard 2001. WSEO 200! 


An estimated 46 percent of the permitted non-CBM water wells in the Project 
Area are completed in the Wasatch Formation. An estimated 34 percent of the 
permitted non-CBM water wells are completed in the Fort Union Formation. No 
formation name is available for the remaining almost 20 percent of the wells. 


Figure 3-2 shows the relative numbers of permitted water wells and existing 
the Upper Tongue River sub-watersheds contain the largest number of permitted 
non-CBM water wells, 23 percent and 16 percent of the totals for the Project 
Area, respectively. 
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Surface Water 
Regional Characterization 


The Project Area is contained within several large river basins, which are head- 
waters to the much larger Missouri River Basin. Major rivers in the Proyect Area 
include the Powder River, Little Powder River, Tongue River. Belle Fourche 
broad floodplains. Tributaries in the Project Area are incised and drain areas of 
isolated. flat+opped. clinker-covered buttes and mesas, 100 to 500 feet above the 
valley floor. Flow in the Project Area is generally towards the northeast. Peren- 
nial streams generally originate in the mountainous areas as a result of significant 


. The Project Area is semi-arid with average annual precipitation ranging from |2 
to 16 inches. Normal annual precipitation increases generally eastward in the 
downstream direction (Taylor 1978). The majority of annual runoff in streams 
draining mountainous areas occurs during spring and early summer as a result of 
snowmelt. Nearly one half of the average annual precipitation occurs during the 
months of April, May, and June (Rank! and Lowry 1990). Streamflow generally 
peaks during June: however, this varies from yea 10 year depending on both lo- 
fall, and winter flows are largely the result of ground-water infiows. Minimum 
streamflows occur generally from January through March (Lowham 1988). 


Surface water quality in the Project Area ts generally adequate to support desig- 
nated uses. Surface waters in the Project Area are typically alkaline, with moder- 
ate to high levels of hardness. These waters vary from a calcium bicarbonate type 
water in the mountain streams, to a sodium sulfate type water in the lowlands. 
Surface water quality in the Project Area is affected by depletions and return 
flows from irrigation. Surface water withdrawals in the Project Area are used to 
about 98 percent of the surface water withdrawals in the Project Area. 


Characteristics of River Basins and Surface 


Drainage Systems 

The Project Area is divided into 18 sub-watersheds. The sub-watersheds in the 
where snowmelt has a dominant influence on streamflows and the plains region, 
where runoff from convective storms has a significant influence on peak flows 
(Lowham 1988). in the mountainous region, headwaters of the streams are situ- 
ated in mountains and foothills, at elevations ranging from 6,000 to 13,000 feet 
above mean sea level (msi). Annual precipitation ranges from 14 to 25 inches, 
mostly from snow (Lindner-Lunsford et al. 1992). Streams are cascading, with 
relatively steep slopes. Concentrations of suspended sediments and dissolved 
solids are lower in mountain streams overlying older geological formations, and 
increase significantly as the streams flow toward lower elevations. Streamflows 
originating in the mountainous region are perennial. Annual runoff typically ex- 
ceeds 0.3 cubic feet per square mile (Hodson et al. 1973). 
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in the plains region, streams are situated in plains, tablelands, badlaids, and open 
high hills, at elevations ranging from 3,000 io 6,000 feet above msl. Annual pre- 
cipitation ranges from 10 to 14 inches (Lindner-Lunsford et al. 1992). Streams 
are meandering, with relatively flat slopes. Concentrations of suspended sedi- 
ments and dissolved solids are higher than in the mountain streams, due to con- 
tact with younger geologic formations and disturbance from human activities in 
the lower elevations. Streams originating in the plains and desert areas generally 
are ephemeral, flowing mainly in direct response to rainstorms and snowmelt 
(Lowham 1988). Annual runoff is generally less than 0.05 cubic feet per square 
mile (Hodson et al. 1973). 


Within these two regions, each sub-watershed in the Project Area has a unique 


Surface Water Quantity 

Major contributions to streamflows in the Proyect Area include direct precipita- 
tion, surface runoff, and releases from surface reservoirs. Evaporation. evapo- 
transpiration, and infiltration cause decreases in streamflow. These components 


For the purposes of this discussion, surface water flow is expressed in cfs. The 
water produced from wells is expressed in gpm. One cfs is equivalent to 
448.83 gpm. Large flows or volumes of water are expressed as acre-feet. One 
acre-foot is equivalent to 43,560 cubic feet, or 325,851 gallons. Large volumes of 
produced water also are expressed as barrels (Bbls) or thousand barrel units 
{MBbIs). There are 42 galions in one barrel. 


Natural Streamfiow 

Streamflow characteristics depend upon the specific features unique to each 
drainage basin. These features include geology, topegraphy, vegetative cover, 
size, and climate. Mosi of the streams in the Project Area are ephemeral, flowing 
only im response to snowmelt or precipitation events. The major perennial 
streams and tributaries in the Project Area experience their highest flows during 
May, June, and July. Peak flows are the result of melting snow that accumulates 
ir the higher elevations from October to April. The lowest flows occur during the 
winter months. 


Mean annual flow data have been compiled from selected USGS stream gaging 
stations to provide a perspective of perennial stream flow within the Project 
Area. This formation is summarized in Table 3—5. Flows range from minimal 
in the Dry Fork of the Cheyenne River, to 1,282 cfs in the Middle North Platte 
River. For the period of record 1931 to 1999, the Upper Powder River at Arvada 
averaged an annual flow of 281 cfs. The Upper Belle Fourche River below 
Moorcroft averaged an annual flow of 24.6 cfs for the period of record 1944 to 
1999. The highest mean annual flow of 1,282 cfs was measured in the Middle 
North Platte River near Alcova for the period of record 1905 to 1998. Flows in 
the Project Area are influenced by irrigation diversions and releases from storage 
reservoirs. 
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Table 3-5 Annual Flow Statistics at Selected USGS Gaging Stations in the Powder 
River Basin 
FF 
Drainage Station Mean Min Max Period of 
Sub-Watershed Area (mi) Station Location ID (cfs) (cfs) _(cfs) _ Record 
Little Bighorn River 428 L Bighorn R bi Pass Cr nr Wyola, MT 06290500 204 95 390 1940-1999 
Upper Tongue River 1,477 Tongue R @ State Line nr Decker, MT 06306300 463 209 872 1961-1999 
Middle Fork Powder River 45.2 Middle Fork Powder R nr Bamum, WY 06309200 8630.6 = = 13.2 50.5 1961-1999 
North Fork Powder River 803 Nowood R nr Ten Sleep, WY 06270000 112 57.1 258 1953-1955 
1973-199] 
Upper Powder River 6,050 Powder R at Arvada, WY 06317000 281 90.4 744 1931-1999 
South Fork Powder River 1,150 South Fork Power R nr Kaycee, WY 06313000 37.2 144 119 1939-1979 
Salt Creek 769 Salt Creek nr Sussex, WY 06313400 444 22.8  81.91977-1992 
Crazy Woman Creek 945 Crazy Woman Creek at Upper Sta, nr 06316400 56.7 11.7 125 1964-1980 
Arvada, WY 
Clear Creek 1,110 Clear Creek nr Arvada, WY 06324000 181 49 404 1916-1981 
Middle Powder River 8,088 Powder R at Moorhead, MT 06324500 465 136 1,093 1929-2000 
Little Powder River 1,235 L Powder R Ab Dry C nr Weston, WY 06324970 = 22.9 1.5 125 1972-1999 
Little Missouri River 904 L Missouri R nr Alzada, MT 06334000 = 61.8 3.0 323 1913-1968 
Antelope Creek 1,030 Antelope C nr Teckla, WY 06364700 12.6 2.0 28.7 1978-1980 
Dry Fork Cheyenne River 128 Dry Fork Cheyenne R nr Bill, WY 06365300 1.0 0.2 3.5 1977-1986 
Upper Cheyenne River 5,270 Cheyenne River nr Riverview, WY 06386500 60 6 283 1949-1973 
Lightning Creek 2,070 Lance Creek nr Riverview, WY 06386000 26.5 2.5 87.4 1949-1982 
Upper 3elle Fourche River 1,690 Belle Fourche R bl Moorcroft, WY 06426500 24.6 1.1 135 1944-1999 
Middle North Platte River 10,812 North Platte R at Alcova, WY 6642000 1,282 662 2,604 1905-1998 


Source: USGS 200Ic 
ae ee A ee ae ee A ee 


Peak Flow!/Stormwater Flow 

Peak flows in the Project Area occurred in May 1978, when the region experi- 
enced a flood of one percent probability, or a flood that occurs once every 100 
years (Parrett et al. 1984). Peak flows during this event in the Little Powder 
River, Middle Powder River, and Upper Belle Fourche River measured 5,300 cfs, 
33,000 cfs, and 15,300 cfs, respectively. 


Stormflows have been estimated for each sub-watershed in the Project Area us- 
ing the basin characteristics methodology as outlined by Lowham (1988). This 
information is summarized in Table 3-6. 


Evaporation 

Evaporation losses in the Project Area occur from water surfaces, such as reser- 
voirs and stream channels. Throughout the Project Area, annual lake evaporation 
averages from 39 to 45 inches, greatly exceeding annual precipitation (White- 
head 1996). Pan evaporation rates in the Project Area are as much as 60 inches 
per year. Evaporation data are typically only collected during periods of warm 
weather, or seasonally. The highest evaporation rates generally occur during the 
summer months of June, July, and August and typically decrease during the win- 
ter months. Evaporation is large during periods of intense solar radiation, low 
relative humidity, and rapid wind movement (Taylor 1978). 


Evapotranspiration (ET) measurements include evaporation from water and soil 
surfaces and the transpiration from plants. Lowry et al (1986) describe ET rates 
highest during the month of July, but still significant over the fall months due to 
warm soil temneratures. Rankl and Lowry (1990) compare ET rates with the 
growing season for vegetation. During the growing season, April through Sep- 
tember, ET is greatest. From October through March, which approximates the 
dormant period of vegetation, ET rates are lower. Miller (1981) calculated poten- 
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tial ET rates for the Powder River Basin in southeastern Montana, which range 
from 24 to 41 inches per year. This is considerably greater than the average an- 
nual precipitation of 16 inches for the area, except for extremely wet years. 


Table 3-6 Predicted Stormflows by Sub-watershed within the Powder 


River Basin 
Flow (cfs) 
Watershed 2-year 5-year 10-year 25-year 50-year 100-year 
Sub-Watershed Area(mi~) 24-hour 24-hour 24-hour 24-hour 24-hour 24-hour 


Little Bighorn River 1,275 3,008 5,042 6,678 9,486 12,355 14,851 
Upper Tongue River 2,547 4,037 6,807 8,937 12,496 16,022 18,910 


Middle Fork Powder 992 2,309 3,904 5,050 6,931 8,686 10,164 
River 

North Fork Powder 1,994 4,432 7,158 9,074 12,177 15,116 17,383 
River 

Upper Powder River 2,497 3,560 6,140 8,185 11,651 15,128 18,065 
South Fork Powder 1,219 2,300 4,018 5,318 7,475 9,538 11,299 
River 

Salt Creek 807 1476 2,651 3,577 5.134 6,637 7,987 
Crazy Woman Creck 962 1,787 3,155 4,217 5,992 7,704 9,207 
Clear Creek 1,149 2,384 4,020 5,243 7.257 9,182 10,800 


Middle Powder River 1,067 1,712 2,915 3,899 5.604 7,340 8,935 
Little Powder River 2.033 3,007 5,042 6,678 9.486 12,355 14,851 
Little Missouri River 3.440 4,714 7,610 9,929 13,938 18,141 21,706 


Antelope Creek 1,051 1,959 3,398 4,514 6.379 8,187 9,762 
Dry Fork Cheyenne 492 917 1,694 =. 2,322 3,391 4423 5,393 
River 

Upper Cheyenne River 1,435 2.269 3,937 5,272 7,541 9,804 11,793 
Lightning Creek 1,014 1810 3,156 4,217 6,006 7,757 9,306 
Upper Belle Fourche 2,940 5.311 8,347 10.621 14.401 18,183 21,151 
River 


Middle North Platte 3,490 5.959 9,966 12,864 17,621 22.210 25,748 
River 


Source: Lowham 1988 


Infiltration 


Infiltration and seepage losses into underlying alluvium and geologic substrates 
occur along stream channels and reservoirs in the Project Area. 


Meyer (2000) analyzed CBM water production and streamflow data for a portion 
of the Belle Fourche River basin during the months of May through September. 
The analysis indicated that little or none of the water discharged as a result of 
CBM operations reached the stream gaging locations. During periods of little or 
no precipitation, conveyance losses due to ET and infiltration may be greater 
than 90 percent (Meyer 2000). Similar trends were noted by Meyer in the Little 
Powder River drainage. Meyer concludes that “water production volumes are not 
as great as estimated in the Wyodak EIS (BLM 1999c) and streamflow convey- 
ance losses have been significantly greater than predicted.” 


AHA conducted conveyance loss studies on representative drainages receiving 
CBM produced water discharges in the Project Area. These studies were con- 
ducted during October 2000 when ET rates are typically minimal and convey- 
ance losses from stream channels and reservoirs are primarily due to infiltration. 
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Results indicated infiltration of about 80 percent, on average, with infiltration as 
high as 99 percent in selected drainages (AHA 2001b). 


CBM Produced Water 


Produced water from CBM wells is currently gathered and discharged to the sur- 
face at outfall locations permitted by the WDEQ after the issuance of a National 
Pollutant Discharge Elimination System (NPDES) permit. 


In portions of the Project Area, produced water from existing CBM development 
is supplementing stream flows or wetting otherwise dry channels year-round for 
some stream channel length or segment below the surface discharge points. 


Discharge Outfalis 

A search of the State of Wyoming’s NPDES database reveals 696 existing point 
source discharge permits within the Project Area, corresponding to 3,975 permit- 
ted outfalls (WDEQ 2001). Permitted outfalls from CBM facilities comprise 
94 percent of the total, followed by coal mining facilities (4 percent), and oil 
treater facilities (1.5 percent). The permitted outfalls for CBM facilities within 
the Project Area are summarized on Table 3-7, and illustrated on Figure 3-3. 
Almost 50 percent of the CBM outfalls are located within the Upper Belle 
Fourche River sub-watershed. The majority of the remaining CBM outfalls are 
distributed in the Upper Powder River sub-watershed (21 percent), and the Little 
Powder River sub-watershed (14 percent). 


Table 3-7 Permitted Outfalls for CBM Discharges in the Powder River 


Basin 
a 
Average 
# CBM # CBM Year 2000 CBM __ Discharge per 
Discharge Dishcarge. Discharges! Outfall 
Sub-watershed Permits Outfalls (cfs) (cfs) 
Upper Tongue River 18 122 1.77 0.0096 
Upper Powder River 129 790 7.61 0.0096 
Clear Creek 13 48 0.008 0.0002 
Middle Powder River 28 139 1.35 0.0097 
Little Powder River 97 533 11.9 0.022 
Antelope Creek 49 171 0.32 0.002 
Lipper Cheyenne River 32 175 8.63 0.049 
Upper Belle Fourche River 240 1.766 35.7 0.020 
Total 606 3,744 67.3 0.015 


Source: WDEQ 2001 
1 Calculated from Table 3-3. 
Rn i pe a a a se ee A Ne 


Discharge Volumes/Flow 

On average, point source discharges from existing CBM operations in the Project 
Area range from 0.0002 to 0.049 cfs, or about | to 25 gpm, at each discharge out- 
fall. As stated previously, these flows are reduced by conveyance losses in the 
stream channels and minimal or no discharged water is reaching the main stems. 
Most of the discharges are occurring in the Upper Belle Fourche River, Upper 
Powder River, Middle Powder River, and Little Powder River sub-watersheds. 
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Surface Water Quality 


The chemical composition of surface water changes continually. Most changes 
are related to the amount of water and the source of water flowing in a stream at 
a given time. Surface water quality is directly influenced by higher amounts of 
precipitation associated with the mountainous regions and the composition of 
rocks in the area. Streamflows resulting from snowmelt and precipitation are in 
contact with soils and rocks for only a limited time; thus, these waters have only 
small amounts of dissolved minerals. Surface water type also changes with eleva- 
tion. Streams in the higher elevations are typically caicium bicarbonate type wa- 
ters. As the streams flow across the lowlands, both as natural flow and irrigation 
return flow, they change to sodium sulfate type waters. The waters are typically 
alkaline and have moderate to high levels of hardness. 


Ambient Water Quality 

Surface water quality data for inorganic chemical constituents and trace metals 
from the Project Area are summarized in Appendix E. Selected surface water 
quality monitoring stations in the Project Area are illustrated on Figure 3-3. Wa- 
ter quality in various stream segments within the Project Area is affected by irri- 
gation return flows, runoff from erosive soils, and other natural background con- 


ditions. General surface water quality conditions in the Project Area are dis- 
cussed below. 


Metals 

Concentrations of trace metals in surface waters draining the Project Area are 
generally low. Levels of iron and manganese that exceed the secondary drinking 
water standards of 0.3 mg/L and 0.05 mg/L, respectively, have been detected in 
surface water in the Project Area occasionally. Manganese and iron can cause 
staining and bitter tastes, but are not present in concentrations that would limit 
use of the water for stock watering or irrigation. Of samples collected at the wa- 
ter quality monitoring stations identified in Appendix E, average manganese con- 
centrations ranged from less than detectable to 2.1 mg/L. Average iron concen- 
trations ranged from less than detectable to 0.2 mg/L. 


Concentrations of selenium greater than the drinking water standard of 10 micro- 
grams per liter (ug/L) have been measured in surface water from localized 
streams in the Project Area (Lowry et al. 1986). Most of the high selenium values 
have been detected in the South Fork of the Powder River near Kaycee. Over the 
period 1949 to 1994, the average selenium value at this location was 17 pg/L 
(USGS 2001c). Selenium sources within this sub-watershed are geologic in their 
origin (Seiler et al. 1999). Although selenium concentrations exceed the drinking 
water standard, the stream is not used as a public water supply (USEPA 2001). 
Selenium concentrations do not limit the use of the water for stock watering, 
however, due to uptake of selenium, certain vegetation could become toxic to 
livestock. Selenium concentrations greater than 2 to 5 pg/L can cause reproduc- 
} tive failure in fish and wildlife (U.S. Department of the Interior 1987). 
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Dissolved Solids 


TDS represents the sum of all dissolved constituents in a water sample, and 
therefore, is often used as an overall indicator of water quality. Concentrations of 
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TDS typically are lower in streams at high elevation and increase significantly as 
streams flow away from the mountains. 


In most of the Project Area, concentrations of TDS typically exceed the secon- 
dary drinking water standard of 500 mg/L. Nearly 50 percent of the TDS concen- 
trations measured at water quality monitoring stations in the Project Area are 
greater than 2,000 mg/L (Lowry et al. 1986). In the southwest portion of the Pro- 
ject Area, average TDS concentrations range from 566 mg/L in the North Fork of 
the Powder River to 2,660 mg/L in the South Fork of the Powder River. In the 
central portion of the Project Area, stations in the Middle Powder River and Up- 
per Powder River sub-watersheds report average TDS concentrations of 1,389 
and 1,888 mg/L, respectively. On the eastern side of the Project Area, TDS 
measurements in the Dry Fork of the Cheyenne River average 1,375 mg/L, and 
are slightly higher in the Upper Cheyenne River, with an average TDS concentra- 
tion of 2,109 mg/L. The Upper Belle Fourche River in the northern portion of the 
Project Area averages 1,718 mg/L TDS. 


Suspended Sediment 

Concentrations of suspended sediment are high throughout the Project Area. 
Concentrations reflect the highly erosive nature of the shale deposits through 
which the rivers flow. Sediment concentrations increase in a direct relationship to 
flow. In the Project Area, suspended sediment concentrations averaging 695 
mg/L are reported in the Upper Belle Fourche River. Concentrations are signifi- 
cantly higher in the Upper Powder River, where average suspended sediment 
concentrations range from 14, 400 mg/L to 19,095 mg/L. 


Sodium Adsorption Ratio 

Sodium adsorption ratio (SAR) represents the proportion of sodium ions to cal- 
cium and magnesium ions in water. SAR is an indicator of the potential for water 
to impact soil structure. Surface waters having SAR values of 10 to 15 and 
greater used for irrigation pose a potential hazard to the health of individual 
plants growing in the irrigated soils, and thus, to the productivity/yield of the ir- 
rigated cropland. The application of irrigation waters with high SAR values re- 
sults in a disproportionate concentration of sodium adsorbed by the soil at the 
expense of calcium and magnesium, which alters the physical condition of the 
soil growth medium. The sodium imbalance causes soil structure to breakdown 
and the soil particles to disperse. This is particularly true with clayey soils. 


Average SAR values in the Project Area have ranged from <1 to 31.7. The high- 
est SAR value was reported in Salt Creek, near Sussex. In the Upper Powder 
River, average SAR values have ranged from 4.8 to 6.3. Measurements in the 
Upper Belle Fourche River and the Little Powder River are similar, ranging from 
5.1 to 6.1, and 5.9 to 6.1, respectively. Average SAR values in Clear Creek range 
from 1.1 to 1.4. 


Temperature 

The temperature of water in streams within the Project Area can range from 0 
degrees Celsius (C) during winter to 25°C or more during late summer (Lowry et 
al. 1986). Water temperatures in streams also vary as a function of elevation. His- 
torically, water temperature measurements in the Project Area have ranged from 
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4.2 to 17.0°C (USGS 200Ic). For the period of record from 1946 to 2000, mean 
water temperatures ranged from 9.6 to 11.6°C in the Upper Powder River at Ar- 
vada. For the period of record from 1972 to 2000, mean values ranged from 8.7 
to 10.8°C in the Upper Belle Fourche River below Moorcroft. The highest mean 
water temperature (17°C) in the Project Area was measured in the South Fork of 
the Powder River near Kaycee (USGS 2001c). 


impaired Water Bodies 


The quality of water in the rivers and streams within the Project Area is protected 
for designated uses in accordance with the State of Wyoming’s water quality 
standards. The State of Wyoming’s 305(b) Report for 2000 lists waterbodies with 
water quality impairments in the Tongue River, Upper Powder River, Upper 
Belle Fourche River, and the Middle North Platte River sub-watersheds (WDEQ 
2000). Listed impairments are caused primarily by pathogens; trace metals, spe- 
cifically selenium and arsenic; chloride; TDS; and salinity. Most sources of the 
impairments are unknown. 


A segment of the Powder River below Salt Creek is impaired as a Class 2 warm 
water fishery (2WW) by selenium and chloride. Certain waterbodies in the North 
Platte River basin are impaired for use by wildlife and for agriculture. The Ken- 
drick Reclamation Project removes water from Seminoe and Alcova Reservoirs 
for irrigation use northwest of Casper. However, much of the irrigated soil con- 
tains naturally high levels of selenium, which is readily dissolved and transported 
by the irrigation water. Studies performed by the USGS have determined that 
irrigation return flows contain high leveis of selenium, which result in selenium 
loading into the North Platte River and several streams, wetlands, and reservoirs 
near the reclamation project (Sieler et al. 1999). 


Waterbodies delisted from the State of Wyoming’s 1998 303(d) list include a 
segment of the Upper Belle Fourche River below the Hulett Wastewater Treat- 
ment Plant (WWTP), and a segment of the Tongue River below the Forest Ser- 
vice WWTP. These delistings resulted from the establishment of Total Maximum 


Daily Load’s (TMDLs) for ammonia, residual chlorine, and fecal coliform 
(WDEQ 2000). 


Surface Water Distribution 


The distribution of surface water flows in the Project Area is influenced by natu- 
ral streamflow, CBM produced water discharges, and releases from reservoirs. 


Streamflows 

About 80 percent of the streams in the Project Area are ephemeral and inter- 
rupted streams. Major perennial streams in the Project Area include the Upper 
Tongue River, Upper Powder River, Middle Powder River, Little Powder River, 
Clear Creek, and Crazy Woman Creek. 


CBM Produced Water 

The distribution of existing surface water flows are influenced by CBM produced 
water discharges, depending on the volume of water produced and how the water 
is handled. Sub-watersheds with high volumes of CBM water production, such as 
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the Upper Belle Fourche River, Little Powder River, and Upper Powder River 
sub-watersheds, exhibit more continuity in flows than sub-watersheds with lim- 
ited CBM development. Water handling also influences the distribution of sur- 
face flows. Direct discharges of CBM produced water into surface drainages 
‘have ‘a greater influence on surface flows than surface discharge into flow- 
through stock reservoirs or infiltration impoundments. 


Reservoir Outflows 

Reservoirs in the Project Area are used to hold water supplied from snowmelt, 
and to make stored water available during summer and fall, periods of limited 
precipitation and heavy demand. Major reservoirs receiving potential CBM pro- 
duced water discharges in or downstream of the Project Area include Keyhole 
Reservoir in the Upper Belle Fourche River sub-watershed, Lake DeSmet, an off- 
channel reservoir, in the Clear Creek sub-watershed, and Angostura Reservoir in 
the Upper Cheyenne River sub-watershed. The storage capacities of these three 
reservoirs are 340,000 acre-feet, 239,000 acre-feet, and 103,431 acre-feet, 
respectively. Annual releases to the Belle Fourche River from Keyhole Reservoir 
average about 16,000 acre-feet. Numerous small reservoirs and stock reservoirs 
also exist in the Project Area. 


Surface Water Use 


Surface water withdrawals in the Project Area totaled 1,636 million gallons per 
day (mgd) in 1995. Table 3—8 summarizes water use within the PRB in 1995 
(USGS 1995). Nearly 35 percent of the surface water withdrawals were from the 
Upper Tongue River sub-watershed. Surface water consumption in the Project 
Area is predominantly associated with irrigation use. About 98 percent of the 
surface water withdrawals (1,602 mgd) are used for irrigation. Nearly 72 percent 
of the irrigation occurs in the Upper Tongue River, North Fork of the Powder 
River, Upper Powder River, and Clear Creek sub-watersheds. Mining use ac- 
counts for only one percent, or 18.26 mgd of the total surface water withdrawals. 
About 47,130 people living in the Project Area obtained their water supply from 
surface water sources in 1995, consuming 11.75 mgd, or about one percent of the 
surface water withdrawals (USGS 1995). 


Permitted Water Diversions/Structures 


Surface water adjudication rights in the Project Area are summarized in Table 3— 
9. Of the 78,316 filings of surface water adjudications, 57 percent are used for 
irrigation. About 20 percent are used for domestic purposes. The remaining 23 
percent of the surface water adjudications in the PRB are used for stock watering 
and other purposes. The adjudication does not necessarily mean that all of the 
water is available every year for the intended use, but reflects legal claims on the 
water. Permitted reservoirs and stock reservoirs in the Project Area are summa- 
rized in Table 3—10. 


Municipal Water Sources 


Communities in the Project Area utilizing surface water as a municipal water 
supply include the City of Sheridan, and the towns of Buffalo, Dayton, and 
Ranchester (USEPA 2001). Surface water sources in the Tongue River sub- 
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watershed supply the communities of Sheridan, Dayton and Ranchester. Buffalo 
utilizes surface water from the Clear Creek sub-watershed. Surface water with- 
drawals for municipal water supplies account for about one percent of the total 
surface water use in the Project Area. The majority of municipal water supplies 
in the Project Area are acquired mainly from groundwater sources. 


Table 3-8 1995 Surface Water Use within the Powder River Basin 


Water Use by Category (mgd) 
Public 

Little Bighom River 0.00 0.00 0.00 0.00 0.00 0.11 90.66 
Upper Tongue River 5.37 0.02 0.00 0.01 0.03 0.7 $26.72 
Middle Fork Powder River 0.00 0.61 0.00 0.00 21 0.13 70.54 
North Fork Powder River 0.00 0.00 0.00 0.00 0.28 0.33 276.27 
Upper Powder River 0.00 0.00 0.00 0.00 0.52 0.27 Lab 4 

South Fork Powder River 0.00 0.00 0.00 0.00 0.71 0.19 43.98 
Salt Creek 0.39 0.01 0.00 0.00 0.38 0.11 28.21 
Crazy Woman Creek 0.00 0.00 0.00 0.00 0.09 0.09 63.04 
Clear Creek 1.26 0.02 0.04 0.00 0.08 0.29 215.44 
Middle Powder River 0.00 0.00 0.00 0.00 0.12 0.04 14.4 

Little Powder River 0.00 0.00 0.00 0.00 2.65 0.1 0.39 
Little Missouri River 0.00 0.00 0.00 0.00 0.37 0.15 8.56 
Antelope Creek 0.00 0.00 0.00 0.00 1.78 60.11 6.79 
Dry Fork Cheyenne River 0.00 0.00 0.00 0.00 0.15 0.06 5.05 
Upper Cheyenne River 0.00 0.00 0.00 0.00 431 0.14 2.92 
Lightning Creek 0.00 0.00 0.00 0.00 02 6.1 6.86 
Upper Belle Fouche River 0.00 0.03 0.03 0.02 437 0.39 17.3 

Middle North Platte River 4.73 0.07 0.02 0.02 1.98 0.53 90.32 
Project Area Total 11.75 0.16 0.09 0.05 18.26 3.93 1,601.85 


Source: USGS 1995 


Table 3-9 Surface Water Adjudications within the Powder River Basin 
TF EF  ) 


Use 
Sub- Watershed Irrigation Domestic Stock Other 
Little Bighorn River 1,120 42 67 39 
Upper Tongue River 19,885 8,824 1,728 1,067 
Middle Fork Powder River 2,024 423 450 44 
North Fork Powder 7 6 24 0 
Upper Powder River 2,085 668 1,810 36 
South Fork Powder River 196 4? 195 21 
Salt Creek 4 33 57 6 
Crazy Woman Creek 3,508 787 648 501 
Clear Creek 10,458 2,032 989 4,091 
Middle Powder River 454 47 324 6 
Little Powder River 2,299 776 1,534 148 
Little Missouri River 85 0 116 0 
Antelope Creek 884 158 728 273 
Dry Fork Cheyenne River 253 67 384 36 
Upper Cheyenne River 53 72 366 151 
Lightning Creek 410 7 356 50 
Upper Belle Fouche River 954 1,792 1,016 246 
Middle North Platte River 136 88 113 17 
Project Area Total 44.815 15,864 10,905 6,732 
Source: WSEO 2001 
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Table 3-10 Surface Water impoundments in the Powder River Basin 


# Permitted Capacity Stock Capacity 
Sub-Watershed Reservoirs (acre-feet) Reservoirs’ (acre-feet) 
Little Bighorn River 26 55.0 10 9.2 
Upper Tongue River 287 32.8 321 4.2 
Middle Fork Powder River 30 $6.7 68 4.0 
North Fork Powder 0 0 
Upper Powder River 162 46.0 345 6.0 
South Fork Powder River 13 59.9 20 8.9 
Salt Creek 6 44.9 16 3.5 
Crazy Woman Creek 116 95.7 86 5.8 
Clear Creek 123 36.0 187 5.1 
Middle Powder River 17 19.6 63 6.0 
Little Powder River 117 $0.5 346 4.5 
Little Missouri River il 29.2 24 - 44 
Antelope Creek 58 79.3 101 4.6 
Dry Fork Cheyenne River 27 60.4 85 $.2 
Upper Cheyenne River 19 30.6 49 4.3 
Lightning Creek 28 92.6 75 5.6 
Upper Belle Fouche River 103 49.2 167 $.3 
Middle North Platte River 18 110.0 13 8.1 
Project Area Total 1.161] 55.8 (Avg) 1,976 5.6 (Avg) 
Note: 
1. As per WSEO regulations, stock reservoirs limited to 20 acre-feet. 
Source: WSEO 2001. 


CBM Produced Water Use/Treatment 


The primary method currently used for handling the produced water is direct sur- 
face discharge through discharge outfalls. Outfalls may feed into small stock res- 
ervoirs, constructed infiltration basins, or other facilities before the outflows 
reach surface drainages. In addition to direct surface discharge, alternate methods 
of disposing of produced water being utilized, tested, or considered by CBM op- 
erators include evaporation enhancement, re-injection, percolation, irrigation, 
surface containment, and treatment (Western Gas Resources, Inc. 2001). The 
method of handling the produced water varies with water quality, water volumes, 
and desires of the surface owners. A discussion of each of these options is in- 
cluded below. 


Surface discharge of the produced water represents both direct discharge and dis- 
charge retained ten porarily in flow-through upland or bottom-land impound- 
ments. These discharges are permitted by the WDEQ after the issuance of an 
NPDES permit. 


Evaporation enhancement utilizes atomizers installed on towers above the ground 
or on floating platforms in the middle of a reservoir. Atomizers placed above- 
ground have been successful in managing the volumes of CBM water produced, 
but due to their limited use, it is unknown what the duration of use would be to 
avoid build-up of trace elements in the ground beneath the tower. Pilot testing 
utilizing atomizers placed on floating platforms in the middle of a reservoir has 
indicated that 50 percent of the CBM water can be eliminated. Build-up of trace 
elements in the reservoir is purged during heavy runoff periods when the reser- 
voir overflows. This method of water handling is being utilized at multiple loca- 
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tions within the Project Area. Large surface area ponds have been built to en- 
hance evaporation, although this method is less favorable due to the high cost and 
surface impact. 


Re-injection is accomplished by injecting the water into deep disposal wells. Po- 
tential injection zones include the sands and coals within the Wasatch and Fort 
Union Formations. Data are limited regarding the success of this method of water 
handling. A nine-well injection project was initiated into the Wall Coal, using 
produced water from the Anderson/Canyon Coal. These wells did receive water 
for six months; however, injection pressures became so elevated that fracturing 
became a concern. 


A ten-well injection project was initiated into the Fort Union Formation near the 
City of Gillette. Results of injection were favorable. Since the receiving aquifer 


- had been partially depleted by a multitude of shallow private and municipal water 


wells, injection could occur at low surface pressures. One operator indicated that 
this would not be a feasible alternative for water handling in areas where the aq- 


uifer is not partially depleted, due to excessive injection pressures. 


Percolation of the produced water into scoria formations or other near shallow 
aquifers is being tested by at least one company. This method of water handling 
utilizes a trench or narrow pit excavated along a scoria bed, and allows the pro- 
duced water to percolate from the trench or pit into the scoria bed. Thus far, this 
method is only being utilized in areas where the scoria bed does not outcrop, due 
to the potential for seepage. 


Infiltration basins are constructed to dispose of the produced water through infil- 
tration into the underlying alluvial or basin fill deposits, clinker, or sandy bed- 
rock horizons. These basins are situated in existing drainages and in upland areas. 
Infiltration of the produced water can be 30 percent or more. The basins are de- 
signed not to discharge infiltrated water back to the surface. 


CBM produced water is often suitable for irrigation use. Suitability for irrigation 
depends upon interaction with soil types, SAR values, salinity values, and types 
of crops grown. Methods of irrigation include flood irrigation using spreader 
dikes, and center pivot systems. 


Surface containment includes upland impoundments, both lined and unlined, 
with no direct surface discharge or lateral subsurface movement of water and 
down-gradient expression in seeps or springs. It is estimated that as much as 95 
percent of the produced water in certain areas of the Project Area is being con- 
tained in reservoirs. Some operators are working closely with the landowners, 
U.S. Department of Interior, Fish and Wildlife Service (USFWS), Wyoming 
Game and Fish Department (WGFD), and other agencies to establish the reser- 
voirs as bird rehabilitation areas. The reservoirs are being constructed incorporat- 
ing islands providing protective habitat for birds as well as game fish. 


Treatment of the produced water is utilized to amend the water quality to meet 
NPDES standards prior to surface discharge, using a chemical process, a reverse- 
Osmosis process, or a combination of both. Pilot testing using this method of wa- 
ter handling has been performed with varying degrees of success. 
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Physiography, Geology, Paleontology, and 


Physiography 


The PRB is part of the Missouri Plateau of the Great Plains (Trimble 1980). This 
region is characterized by rolling uplands that have been greatly dissected by 
tributaries of the Missouri River system. The great continental glaciers never ex- 
tended into the PRB. The Bighom Mountains, which are part of the Rocky 
Mountains, lie just west of the PRB, partially within the westernmost portion of 
the Project Area. The east slope of this imposing mountain barrier, facing the 
PRB, is steep and rugged for the most part, and is cut by many deep, narrow can- 
yons (Keefer 1974). 


The PRB is a structural basin extending about 220 miles from north to south, and 
generally less than 95 miles from east to west, that formed at the foot of the Big- 
horn Mountains. The PRB is bounded on its margins by upturned rocks or moun- 
tainous masses rising from the plains. On the east, the PRB is bounded by the 
Black Hills. On the south, the PRB is bounded by the Casper arch, the Laramie 
Mountains, and the Hartville Uplift (Macke 1993). To the north and northeast, 
the terrain of the PRB merges with, and cannot be distinguished from, the re- 
mainder of the Missouri Plateau (Keefer 1974). 


The PRB consists of a dissected, rolling upland plain, with low to moderate re- 
lief, broken by buttes, mesas, hills, and ridges. Extensive areas of open high hills 
in the northern portion of the Project Area indicate rough, broken terrain where 
moderate to deep erosion has occurred (Keefer 1974). Erosion-resistant clinker, 
produced by the natural burning of coal beds in the PRB, caps many hills and 
ridges within the Project Area with a characteristic broken, red brick or scoria- 
like rock. Elevations in the Project Area range from 3,350 to 9,250 feet above 
msl. 


The present-day landforms of the semiarid PRB have been shaped mostly by the 
action of water, even though precipitation is low and evaporation greatly exceeds 
precipitation. The drainages dissecting the Project Area are incised, typically are 
ephemera! or intermittent, and do not naturally provide permanent or year-round 
water sources. Major river valleys have wide, flat floors and broad floodplains. 
Badlands, such as the Powder River Breaks and Tongue River Breaks, have 
formed where water has flowed over sloping surfaces of soft, fine-grained mate- 
rials. Playa lakebeds are relics from wetter periods. Surface springs and seeps are 
fed by groundwater from shallow aquifers. Drainage catchments and open basins 
are separated by upland landforms such as hills, ridges, and buttes. 


The PRB is drained toward the north and east by the Tongue, Powder, Little 
Powder, Belle Fourche, and Cheyenne Rivers. which all flow into the Missouri 
River system. The Project Area forms a low divide among these smaller drainage 
systems. Northwestern and western portions of the area, generally those areas 
west of Highway 50 and north of Highway 387, are drained by the north-flowing 
Powder River, which is tributary to the Yellowstone River of the Missouri River 
system. A small area within the northwestem portion of the Project Area is 
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drained by the Tongue River, another tributary of the Yellowstone River. The 
northeastem portion of the Project Area is drained by tributaries of the Little 
Powder River, which flows into the Powder River. The area east of Highway 50, 
located between the communities of Gillette and Wright, is drained by the Belle 
Fourche River and its tributaries. The areas south and east of Highway 387 are 
drained by the Cheyenne River. 


Geology 


The PRB is a northwest-southeast trending structural basin filled with Cenozoic 
sediments of continental origin that were derived from surrounding uplifted areas 
(Brown 1993). The PRB formed during the Laramide Orogeny (mountain build- 
ing era) about 60 million years ago (Glass and Blackstone 1996). 


Portions of the eastern flank of the Bighorn Mountains also are included within 
flank of the Bighorn Mountains, within the westernmost portion of the Project 
Area, are stratigraphically below and older than the geologic formations that may 
be affected by CBM development in the PRB, and are not described further. 


The PRB was shaped by folding and minor faulting that occurred during the early 
Tertiary period, and ended before the deposition of the Oligocene White River 
Formation (Macke 1993). The PRB margins are folded asymmetrically upward 
along a northwest trending basin axis that is closer to the western margin than it 
is to the eastern margin. Rock layers dip gently several degrees throughout much 
of the PRB, however, dips steepen significantly in the western portions of the 
basin (Macke 1993). 


Geologic formations exposed at the surface within the PRB are, from youngest to 
oldest, the Oligocene White River Formation, the Eocene Wasatch Formation, 
and the Paleocene Fort Union Formation (Ellis 1989). Outcrops of the geologic 
formations exposed at the surface within the Project Area can contain significant 


Basin sediments were derived from the Bighorn Mountains to the west, the 
Laramie Mountains and Hartville Uplift to the south, and the Black Hills to the 
east. The early Tertiary basin fill sediments of the PRB (Wasatch and Fort Union 
Formations) attain a maximum thickness of over 6,500 feet along the basin axis 
(Brown 1993). Along drainages, Quaternary alluvial deposits overlie the Tertiary 
geologic formations exposed in the PRB. 


The Cretaceous Lance Formation, of continental origin, underlies the early Terti- 
ary formations in the PRB (Brown 1993) and is exposed only in the southern and 
western portions of the Project Area, outside the area where Tertiary coals occur 
(Ellis 1989). The Lance Formation is stratigraphically below and older than the 
geologic formations that may be affected by CBM development in the PRB and 
is not described further. The generalized geology of the PRB is shown in Figure 
3-4. Geologic formations occurring in the PRB are shown in Figure 3-5. 
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The natural burning of coal beds in the PRB over the past few million years has 
consumed billions of tons of coal and has baked and melted the overlying bed- 
rock (see page 3-44). This rock, known as clinker, presently covers about 460 
square miles of the Project Area (Heffern and Coates 1997). Clinker rock types 
vary greatly, depending on lithology of the parent rock, temperature and duration 
of heating, and degree of oxidation (Coates and Heffern 1999). 


Quaternary Alluvial Deposits 


Unconsolidated and poorly consolidated Quaternary alluvial deposits have been 
accumulating over the last several million years (Trimble 1980). These deposits 
generally occur along rivers and major drainages within the PRB and consist of 
clay, silt, sand, and gravel occurring as floodplains, stream terraces, and alluvial 
fans. Alluvial deposits commonly are 30 feet or less thick, but deposits that are 
100 feet thick have been measured (Wells 1982). 


Oligocene White River Formation 


The Oligocene White River Formation has been removed by erosion throughout 
most of the PRB, and is present in the Project Area only as isolated erosional 
remnants, such as Pumpkin Buttes in southwestern Campbell County (Lewis and 
Hotchkiss 1981). It is composed of tuffaceous claystone and siltstone with con- 
glomerate lenses near its base (Love et al. 1987). It dates from the Oligocene ep- 
och of the Tertiary period (24 to 37 million years ago). 


Eocene Wasatch Formation 


The Eocene Wasatch Formation is of stream origin and consists of alluvial mud- 
stone from overbank flood deposits and sandstone from channel deposits. Minor 
constituents include coarse conglomerate occurring along the western margin of 
the PRB, carbonaceous shale, and thick coal beds. Sandstone comprises an esti- 
mated one-third of the sequence (Seeland 1992). The northwestern portion of the 
PRB is underlain at shallow depths by locally thick Wasatch coal beds (Culbert- 
son and Mapel 1976). The Wasatch Formation has a maximum thickness of 
1,400 feet where it has not been removed by erosion (Molnia and Pierce 1992). 


Paleocene Fort Union Formation 


The Paleocene Fort Union Formation, of continental origin. consists of sand- 
stone, siltstone, claystone, and beds containing lignite and sub-bituminous coal 
formed in stream, lake and swamp environments. Fort Union sediments were de- 
posited by north-flowing braided, meandering streams, and swamps in the basin 
center, and by alluvial fans at the basin margin (Flores et al. 1999). Numerous 
thick and laterally widespread coal beds occur within the Fort Union Formation 
(Lewis and Hotchkiss 1981). Goolsby and Finley (2000) suggest the Fort Union 
coals were continuously deposited in a migrating depositional center. Flores and 
Bader (1999) report the thickness of the Fort Union Formation to be as much as 
5,200 feet along the basin axis of the western PRB in Wyoming. 


The thickness of the Fort Union (Wyodak-Anderson) coal zone varies greatly 


within the PRB. The Wyodak-Anderson coal zone has a maximum net coal 
thickness of 284 feet, using coal beds greater than 2.5 feet thick, and the entire 
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zone is more than 600 feet thick in the center of the basin (Ellis 1999). The total 
thickness of the coal beds in this zone commonly range from 50 to150 feet (See- 
land 1992). The coal beds average 25 feet in thickness and contain clastic (non- 
coal) interbeds ranging from a few feet to 150 feet in thickness (Ellis 1999). The 
coal beds merge in places into a single bed as much as 200 feet thick (Seeland 
1992). The thickness of a single coal seam is less than 20 feet along the western 
margin of the PRB and in the northern portion of PRB within southeastern Mon- 
tana (Seeland 1992). The thickness of a single coal seam is more than 100 feet 
near Wright and extending west and northwest of Wright, within the central por- 
tion of the PRB in Wyoming (Seeland 1992). 


Regionally, the different coal zones merge, split, and pinch out laterally in com- 
plex patterns (Flores 1999, Flores et al. 1999), and can be traced intermittently 
over distances of several tens of miles (Pierce et al 1990). The coal zone contains 
up to six coal beds in a given location (Ellis 1999). Flores and Bader (1999) and 
others have studied the number of coal beds occurring within the Fort Union coal 
zone in different portions of the PRB. Along the eastern margin and within the 
south central portion of the Project Area, predominantly one coal bed occurs. 
Within the north-central and western portions of the Project Area, there are typi- 
cally three or more coal beds. Within the remaining portions of the Project Area, 
there are predominantly two coal beds. Important coal beds are described in the 
coal section of this chapter, under mineral and energy resources. The coal zone 
nomenclature used in this analysis for groundwater modeling is described later, at 
the beginning of the groundwater section in Chapter 4. 


The Fort Union Formation is subdivided into three members within the central 
and northern portions of the Project Area. From youngest to oldest, the three 
members are the Tongue River, Lebo, and Tullock. The Tongue River is the 
uppermost member and is rich in sandstone and coal. The middle Lebo member 
has a high percentage of shale, and the lowest Tullock member is dominated by 
sandstone. Along the western margin of the Project Area, the Fort Union For- 
mation is undifferentiated. East of Gillette and within most southern portions of 
the Project Area, the Tongue River and Lebo members are mapped together as 
one unit (Ellis 1989). 


The Tongue River member is of composed of thick channel sandstones, fine- 
grained overbank deposits, and coal beds. This unit thins toward the southeastern 
portion of the PRB (Pierce et al. 1990). The Tongue River member was formed 
during episodes of high-energy stream activity having intervening periods of 
quiet activity that led to the accumulation of thick peat deposits in swamps 
_ (Pierce et al. 1990). The maximum thickness of the Tongue River member is 
over 2,100 feet near the basin axis in the central portion of the Project Area. The 
Tongue River member thins toward the east, and is only 1,000 feet thick north of 
Gillette (Molnia and Pierce 1992). Flores and Bader (1999) report the thickness 
of the Tongue River member to be as much as 1,800 feet. 


| The Lebo member is of stream and lake origin and consists primarily of fine- 
; 7] grained deposits and some channel sandstones (Pierce et al 1990). It is character- 
: ized by dark shales containing discontinuous zones of white calcareous banding 
(paleosol horizons). In the northern PRB the Lebo contains rare beds of gray 
sandstone as much as 10 feet thick. In the southern PRB some coal beds, a few 
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thicker than two feet, occur within the Lebo and form clinker horizons. The Lebo 
member ranges in thickness from about 500 feet in the northwestern portions of 
the PRB to about 1,700 feet in the southwestern portions of the PRB (Brown 
1993). The Lebo member thins toward the southeastern portion of the Project 
Area (Pierce et al 1990). Flores and Bader (1999) report the thickness of the 
Lebo member to be as much as 2,600 feet. 


The Tullock member contains alluvial sediments deposited in a stream environ- 
ment. It consists of fine-grained sandstone, sandy siltstone, shale, rare thin lime- 
stone, and coal. An estimated one-third of the sequence is comprised of channel 
sandstones. An estimated two-thirds of the sequence is comprised of fine-grained 
overbank deposits containing thin coal beds. Tullock sediments have a maximum 
thickness of about 370 feet in the north and 1,440 feet in the south (Brown 1993). 
Tullock sediments are thickest in the southeastern and western portions of the 
PRB. Flores and Bader (1999) report the thickness of the Tullock member to be 
as much as 740 feet. 


Paleontologic Resources 


Scientifically significant paleontologic resources, including vertebrate, inverte- 
brate, plant, and trace fossils, are known to occur in many of the geologic forma- 
tions within the Project Area. These fossils are documented in the scientific lit- 
erature, in museum records, and are known by paleontologists and land managers 
familiar with the area. | 


The paleontologic potential of the Project Area was evaluated using the Probable 
Fossil Yield Classification (PFYC) developed by the FS, which is also employed 
by the BLM. The classifications include: 


> Class 1: Igneous and metamorphic geologic units (excluding tuffs) that 
are not likely to contain recognizable fossil remains. 


» Class2: Sedimentary geologic units that are not likely to contain verte- 
brate fossils or scientifically significant nonvertebrate fossils. 


>» Class3: Fossiliferous sedimentary geologic units where fossil content 
varies in significance, abundance, and predictable occurrence. 


>» Class4: Class 4 geologic units are Class 5 units that have lowered risks 
of human-caused adverse impacts and/or lowered risk of natu- 
ral degradation. Proposed ground-disturbing activities would 
require assessment to determine whether significant paleon- 
tologic resources occur in the area of a proposed action and 
whether the action would impact the resources. 


» Class 5: Highly fossiliferous geoloyic units that regularly and predicta- 
bly produce vertebrate fossils and/or scientifically significant 
nonvertebrate fossils and that are at high risk of natural degra- 
dation and/or human-caused adverse impacts. 


The Project Area contains 34 mapped geologic units (Flores 2001, Love 1985, 


Love et al. 1987). Of these, one is classified as Class 1, two are classified as 
Class 2, 27 are classified as Class 3, none are classified as Class 4, and four are 
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classified as Class 5. The four units classified as Class 5 are the Morrison Forma- 
tion, Lance Formation, Wasatch Formation, and White River Formation. 


Most of the geologic units within the Project Area are located around the margins 
of the PRB and are relatively limited in their distribution. The most widely dis- 
tributed units are the Wasatch Formation and Fort Union Formation, both of 
which are discussed below. Within the Project Area, the highly fossiliferous 
White River Formation (Class 5) occurs only on Pumpkin Buttes in southwestern 
Campbell County. 


The Wasatch Formation (Class 5) is by far the most geographically widespread 
formation in the Project Area and is the bedrock geologic formation in most of 
the PRB in Wyoming (Murphey et al. 2001). Because they are mostly vegetated, 
the formations within the PRB have historically not been perceived to be as rich 
in fossils as nearby basins, such as the Bighorn and Wind River, which have ex- 
tensive badland exposures. Nevertheless, the ubiquitous anthills in the PRB con- 
tain locally abundant remains of small animals (mouse to rabbit sized), which can 
be successfully sampled even in vegetated areas. 


Murphey et al. (2001) determined no institution has collected articulated bones 
from the lower Eocene part of the Wasatch Formation in the PRB. The Eocene 
fossils consist primarily of isolated teeth, with more complete dentary/maxillary 
fragments comprising approximately 10 percent of total the total number of 
specimens in the Univeristy of Colorado Museum’s collections. Articulated ma- 
terial, particularly a partial skeleton of the aberrant reptile Champsosaurus gigas, 
is known from older deposits of the Wasatch Formation. Such finds are very rare 
and appear to be restricted to the Paleocene part of the formation. The Wasatch 
Formation fossil localities include 106 localities recorded at the University of 
Colorado Museum, 4 localities recorded at the University of Wyoming Museum 
of Geology, and 46 localities listed in Delson (1971), who was collecting for the 
American Museum of Natural History. These localities were originally docu- 
mented by Wood (Delson 1971). 


The Fort Union Formation (Class 3) is not as widely distributed as the Wasatch 
Formation, but does occur around the margins of the PRB. This formation con- 
tains locally abundant fossil vertebrates, invertebrates, and plants, and samples an 
important time interval during the early Tertiary evolution of mammals. No Fort 
Union Formation localities from within the Project Area were identified during 
the museum record search for this analysis, but they do occur nearby in Montana. 


Other fossil localities within the Project Area occur in the Mesaverde, Mowry, 
White River, and Gros Ventre Formations. Fossil localities from outside the Pro- 
ject Area from formations that exist within the Project Area were also identified 
during this analysis. This locality data were; however, utilized in the class desig- 
nations recommended for each formation. 


It should be emphasized that the lack of localities from any of the geologic units 
in the Project Area does not mean that no scientifically significant fossils are pre- 
sent. Much of the area:within and surrounding the PRB in Wyoming has not been 
adequately explored for paleontologic resources and new scientifically significant 
fossil occurrences are being discovered regularly. 
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Mineral and Energy Resources 


The Project Area is one of the major mineral development areas in North Amer- 
ica. Coal, oil, gas, and uranium have been the principal mineral and energy re- 
sources extracted from the PRB. 


Coal 


The PRB contains some of the largest accumulations of low sulfur sub- 
bituminous coal in the world. Thick coal deposits occur at or near the surface 
along the eastern boundary of the Project Area, along a north-south trend situated 
west of both Gillette and Wright, and in the northwestern portion of the Project 
Area. Coal occurs at depth, below the surface, throughout most of the remainder 
of the Project Area. Coal from the PRB in Wyoming is valued for its clean- 
burning properties. 


Glass (1997) describes important coal seams of the Powder River Coal Field in 
Wyoming. These descriptions are summarized in the following paragraphs. Im- 
portant coal seams within the Wasatch Formation, from oldest to youngest, in- 
clude the School, Badger, Felix, and Lake De Smet coals. Important coal seams 
within the Fort Union Formation, from oldest to youngest, include the Canyon, 
Anderson, Wyodak, and Big George coals. 


The School and Badger coals within the Wasatch Formation are developed in the 
Dave Johnston deposit in the southern part of the PRB. The Felix coal is a persis- 
tent coal bed in the northern and central portions of the Project Area, and varies 
between 5 and 20 feet thick, up to 50 feet thick in the central and southern por- 
tions of Campbell County. Felix coal exposures located east of the Powder River 
in southern Campbell County have been burned (Coates and Heffern 1999). The 
Felix coal is not currently mined. 


The Lake De Smet coal is the thickest known coal seam in the contiguous U.S. 
Although limited in areal extent, in the northwestern portion of the Project Area 
the Lake De Smet coal attains a thickness of 250 feet. The Lake De Smet coal is 
not currently mined, and the uppermost portions of this coal bed are burned over 
much of its area of occurrence. 


The Canyon coal of the Fort Union Formation is a persistent 10 to 65 feet thick 
coal bed over most of the Project Area. It is correlative with the Monarch coal in 
the Sheridan area. The Anderson coal is well developed throughout most of the 
Project Area, and coalesces with the Canyon coal in the Gillette area to form the 
thick Wyodak coal, which is 25 to 190 feet thick, and averages 100 feet thick. 
The Wyodak coal has the largest strippable reserve base of any coal bed in 
Wyoming. In 2000, twelve surface coal mines located in Campbell and Converse 
Counties produced 323 million tons of coal from the Wyodak coal zone. The 
mines are located near the eastern boundary of the Study Area, near the outcrop 
of the Wyodak coal (Figure 2—1 and Figure 3-4), where the overburden thickness 
is lowest. Extensive clinker deposits exist east of many of the coal mines, which 
resulted form the spontaneous burning of the Wyodak coal near its outcrop. 


Westward from Gillette the Wyodak coai splits into an Upper Wyodak coal com- 
prised of the Anderson and Canyon coals, and a lower, less persistent, Lower 
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Wyodak coal. North of Gillette the Wyodak coal splits into an Upper Wyodak 
coal (including the Anderson coal) and a Lower Wyodak coal (including the 
Canyon coal). Farther west in the vicinity of the Campbell and Johnson county 
line, the Upper Wyodak coal thickens and becomes the Big George coal. How- 
ever, in areas southwest of Gillette, both the Wyodak and the Big George coals 
are present, with the Big George coal zone positioned stratigraphically above the 
Wyodak coal zone. 


SN OT FROM OTB , 


The Big George coal is not exposed at the surface. It is reportedly up to 200 feet 
thick and averages over 100 feet thick. It occurs in the subsurface of the west 
central portion of the PRB at depths between 1,000 and 2,000 feet, and is not cur- 
rently mined. 


Coal resources in the northwestern portion of the Project Area are summarized by 
the BLM (1999a). The prominent coal beds within the Tongue River member of 
the Fort Union Formation are, from oldest to youngest, the Carney, Monarch, 
Dietz 3, Dietz 2, Dietz 1, Anderson, Smith, and Roland coals. North of Sheridan, 
underground coal mines operated between 1894 and 1953. Surface mining began 
in 1944, and continued until 1996. Two active surface coal mines (Decker and 
Spring Creek) are located northwest of the Project Area in southern Montana. 


Most of the coal in the Project Area is federally owned. These federal coal lands 


are within the Wyoming portion of the decertified Powder River Federal Coal 
Region (BLM 1999b). 


Coal Bed Methane 


About 25 trillion cubic feet (tcf) of CBM may be recoverable from coal beds in 
the PRB within Wyoming (WSGS 2001). For this estimate, data for coals greater 
than 20 feet thick, occurring deeper than 200 feet below the surface were used, 
and a recovery factor of 67 percent was assumed. 


De Bruin et al. (2001) describe CBM resources occurring in the PRB. CBM is 
natural gas (methane) occurring in coal beds. In the PRB, CBM was formed as 
buried plant material was subjected to bacterial activity during coalification 
(conversion to coal). CBM in the Powder River Coal Field is composed almost 
: entirely of methane (CH4), with minor amounts of carbon dioxide (CO,), about 
1.5 to 2.0 percent. 


; A large percentage of the CBM generated during coalification escapes to the sur- 
face or migrates into nearby rocks, but a portion is trapped within the coal beds 
(De Bruin and Lyman 1999). Gas is trapped and stored in coal beds in one of 
four ways: |) as free gas in tiny pores or cleats (fractures) within the coal; 2) as 
dissolved gas in water within the coal; 3) as adsorbed gas on coal surfaces; or 4) 
as absorbed gas within coal molecules (De Bruin et al. 2001). 


While it has been known for many years that methane often vents from shallow 
water wells and coal exploration drill holes in the PRB, drilling for CBM began 
in 1986 (De Bruin and Lyman 1999). The first economic production of CBM 
from the PRB occurred in the Rawhide Butte field just north of Gillette, where 
production began in 1989 (De Bruin and Lyman 1999, Sawyer and Jeffries 
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1999). CBM development has been expanding rapidly since 1993 (Flores et al. 
2001) and began accelerating in 1997 (De Bruin et al. 2001). 


Historical CBM development in the PRB is summarized by Flores et al. (2001). 
During 1976 to 1996, 1,169 CBM wells were drilled. CBM drilling during 1997 
to 1999 increased dramatically to 4,379 wells. During 2000 CBM development 
activity exploded and 3,831 wells were drilled. About 4,000 CBM wells were 
producing as of October 2000. From January 1994 through May 2001, CBM pro- 
duction increased at a nominal rate of 65 percent per year. 


During 2000 a total of 150,544,625 Mcf of methane and 370,994,154 Bbls of 
water were produced from PRB coal beds in Wyoming (WOGCC 2001a). By the 
end of 2001, a total of about 12,077 CBM wells will have been drilled or permit- 
ted for drilling in the Project Area. As of November 30, 2000 an estimated 4,093 
CBM wells were producing (BLM 2000). 


At the time CBM development accelerated in the PRB, Western’s MIGC pipeline 
was the only line out of the basin, and its capacity was filled rapidly (Shirley 
2000). De Bruin et al. (2001) describe new gas pipelines in the Project Area. 
Three major pipelines (large diameter, high pressure gathering lines) were built 
in the PRB during 1999 and 2000: Bighorn Gas Gathering; Fort Union; and 
Thunder Creek. Currently CBM flows south out of the PRB on three interstate 
pipelines and to the north on one interstate pipeline (Sawyer and Jeffries 1999). 
As of early 2001, nearly 0.5 Bcf of gas per day was being transported out of the 
PRB (De Bruin et al. 2001). 


Oil and Gas 


Conventional (non-CBM) oil and gas exploration and production also have oc- 
curred for many years within the Wyoming portion of the PRB. Non-CBM oil 
and gas fields are concentrated within the central, eastern, and southern portions 
of the Project Area, and the infamous Salt Creek and Teapot Dome oil fields are 
located on the southwestern shoulder of the PRB (Lageson and Spearing 1991). 
Wyoming’s annual oil production was increasing during the 1950s and 1960s, 
peaked at nearly 160 million barrels in the early 1970s, and has been declining 
since then (WOGCC 1998). According to WOGCC production statistics, 336 
fields were producing non-CBM oil or gas within the Project Area during 2000 
(WOGCC 2001a,c). Nearly 25 million barrels of oil and nearly 60 million Mcf of 
natural gas were produced from non-CBM PRB fields in Wyoming during 2000 
(WOGCC 2001). PRB production comes from a variety of upper and lower Cre- 
taceous strata, as well as from upper Paleozoic strata in the northeastern part of 
the basin (Lageson and Spearing 1991). 


There are currently about 2,546 productive non-CBM wells within the Wyoming 
portion of the PRB. About 1,347 existing non-CBM wells are federal wells, 
1,006 well are fee wells, and 193 wells are state wells (WOGCC 200Ic). About 
1,282 productive federal non-CBM wells are located in the BLM’s Buffalo Field 
Office Area (BFOA). The number of non-CBM wells abandoned through 2010 is 
expected to exceed the number of non-CBM wells drilled during that same period 
(BLM 2001b). From 1985-1999, the WOGCC approved 2,851 permits for non- 
CBM wells. An estimated 50 percent of the wells permitted (1,397 permits) were 
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| federal wells, and around 80 percent of the wells approved were actually drilled 
| (BLM 2001b). 


Uranium 


Uranium occurs in the southern portion of the PRB, within the Tertiary (Eocene) 
Wasatch Formation, the Tertiary (Paleocene) Fort Union Formation, and the Cre- 
taceous Lance Formation (Seeland 1976, Raines and Marrs 1983, Lowry et al. 
1993). Uranium is present as roll-type deposits within Tertiary fluvial sandstones 
(Curry 1976). The following uranium districts occur within the PRB: Pumpkin 
Buttes; Southern Powder River; and Kaycee. 


Before near-surface uranium deposits were depleted, 36,787 tons of uranium ore 
averaging 0.28 percent U;O; were produced by 55 small surface mining opera- 
tions in the Pumpkin Buttes Mining District of Campbell, Johnson, and Converse 
Counties during 1953-1967 (Lane et al. 1972, Breckenridge et al. 1974). Numer- 
Ous prospects and abandoned uranium mines from the 1950s and 1960s remain. 
Uranium exploration within the PRB peaked during the 1960s and 1970s and 
substantial reserves were delineated deeper below the surface (Curry 1976). 


More recently, uranium has been leached from subsurface deposits located in 
Converse and Johnson counties. However, the two in-situ leach (ISL) project op- 
erations are currently inactive. 


Other Minerals 


Several geologic materials occurring in the PRB are used as aggregate sources or 
construction materials. Clinker is produced from burned coal beds, and is widely 
used as a road surfacing material in the PRB. Clinker occurring in coal beds 
within the Fort Union Formation covers about 290 square miles of the Project 
Area. Clinker occurring in coal beds within the Wasatch Formation covers about 
170 square miles of the Project Area (Heffern and Coates 1997). Sand and gravel 
are produced from terrace and alluvial deposits occurring near rivers and larger 
tributary streams in the PRB. Clay occurring in association with coal in the Fort 
Union Formation is suitable for use in brick and tile manufacturing, and has been 
mined in the past (Boyd et al. 1999). No estimate of existing disturbance from 
aggregate/construction materials quarries in the Project Area is available. 


Deposits of bentonite, high-calcium limestone, and gypsum occur in Mesozoic 
and Paleozoic rocks exposed along the uplifted margins of the Project Area 
(Wolfoauer 1976, Harris and King 1989). Deposits occurring along the eastern 
flank of the Bighorn uplift are described by Wendell et al. (1976) and Lageson et 
al. (1978). These non-metallic industrial minerals are used in various industries, 
manufacturing, and agriculture for their chemical and physical properties. They 
occur stratigraphically below the geologic formations that may be affected by 
CBM development in the PRB. 


in south central Johnson County (Wendell et al. 1976). No estimate of existing 


| 
| Production of bentonite comes from surface pits in Cretaceous deposits occurring 
disturbance from bentonite mining in the Project Area is available. 
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Geologic Hazards 


Earthquake Hazards 


The Federal Emergency Management Agency and the USGS have classified 
Wyoming as having a very high seismic hazard (Wyoming Water Resources 
Data System [WWRDS] 2001a). Magnitude 6.25 to 6.5 events can occur within 
the Project Area. However, the Project Area is not within the portion of Wyo- 
ming that is included in the high-risk Intermountain Seismic Belt (University of 
Utah 2001). 


Earthquake hazards in Wyoming are summarized by (Wyoming Emergency 
Management Agency [WEMA] 2001b). Between 1871 and 1993, 69 earthquakes 
of moderate intensity have originated in Wyoming. The largest recorded earth- 
quake in central and eastern Wyoming occurred near Casper on November 14, 
1897. The magnitude of this earthquake was estimated to be between 5.0 and 5.9. 


Earthquakes Induced by Injection of CBM Produced 
Water 


Today, underground injection is strictly controlled, and occurs in an injection 
zone (geological formation) that is sufficiently porous and permeable that fluids 
can enter the rock formation without causing an excessive build-up of pressure or 
fracturing of rocks. An earthquake would occur when pressure is released as 
rocks move in the subsurface. 


Underground injection has been regulated by the EPA (and by some states, on 
behalf of EPA,) only since 1974, when the Safe Water Drinking Act was passed. 
Prior to 1974 there were inadequate controls on injection wells. Many past ex- 
amples exist of envirenmental impacts resulting from fracturing of rock layers or 
release of built-up pressure, caused by injection. 


Flood Hazards 


Most surface water in the Project Area flows in response to storm events, snow- 
melt, releases from reservoirs, or surface discharges of CBM produced water. 
Flood hazards within the Project Area can be associated with weather conditions 
such as intense local storm events or rapid snowmelt, CBM discharge into low- 
capacity stream channels, and the failure or inadequacy of human-engineered 
drainage or impoundment structures to retain water. Minimization of floods haz- 
ards within the Project Area is dependent upon adequate control of surface flows. 


Minimization of flood damage from an intense local storm event occurring 
within the Project Area in 2001 has been attributed to the existence of many 
small reservoirs storing increased flows of CBM produced water for the benefi- 
cial use of landowners (Asssociated Press 2001). A localized storm dumped 7.5 
inches of rain near Gillette in May 2001, causing much less loss than a compara- 
ble August 1985 storm event (WEMA 2001a, WEMA 2001b, Associated Press 
2001). 
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Landslide Hazards 


Landslides present in the Project Area occur in bedrock, debris, or earth, as top- 
ples, slides, spreads, flows, or a combination of these types (Case 1997, Case 
2001). Landslide densities are high along the Little Powder River north of Gil- 
lette, along the Powder River in Johnson and Sheridan Counties, and in western 
portions of Johnson and Sheridan Counties (WWRDS 2001b). Minimization of 
mass movement is dependent, in part, on limiting additional disturbance to exist- 
ing landslides and areas susceptible to movement. 


Windbiown Deposits 


There are scattered occurrences of windblown sand deposits along the southeast- 
ern and eastern margins of the PRB. This type of deposit is subject to continuing 
migration unless stabilized by a good vegetative cover (Boyd et al. 1999). 


Aquifer Collapse and Ground Subsidence 


Case et al. (2000) describe the conditions preseni in areas where the removal of 
fluids from subsurface aquifers has caused subsidence and make a comparison 
with PRB conditions. The geologic conditions in the PRB are not the same as 
those observed in the cases cited below. 


Where unconsolidated alluvial aquifers have collapsed in other geographic areas, 
due to dewatering, significant ground subsidence has occurred. In the United 
States, ground surface subsidence related to fluid withdrawal has been docu- 
mented at a number of localities, including the San Joaquin Valley in California; 
Las Vegas, Nevada; New Orleans, Louisiana; and Houston, Texas. The common 
geological tie between these localities is that all are underlain by saturated, un- 
consolidated sands and gravels with interbeds and/or overlying beds of saturated 
clays. Water or oil is being removed (pumped) from the sands and gravels, caus- 
ing ground subsidence. , 


In the PRB, the Fort Union Formation is a consolidated rock unit, and is not be- 
ing substantially dewatered. The Fort Union Formation is only being partially 
dewatered to the top of the coal seam. The bedrock underlying the surface is 
compacted and consolidated. Instead of loose sand, sandstone is present; instead 
of unconsolidated clay, shale is present. However, even saturated bedrock, such 
as sandstone, can compress if water is removed under certain conditions. 


Using a formula to estimate how much a confined aquifer may compress when 
water is removed, it appears that for CBM development levels analyzed in the 
Wyodak CBM Project EIS, minor aquifer compression up to 1/2 inch may occur 
in the coal beds that are being developed for coal bed methane in the Gillette 
area. That entire compression, however, may not be transmitted to the surface. To 
date, no surface subsidence has been associated with significant municipal water 
withdrawals in the Gillette area (Case et al. 2000, Edgar and Case 2000). 


Gas Migration, Seepage, and Methane Venting 

De Bruin et al. (2001) describe the conditions associated with methane migration, 
seepage, and venting. Methane seeps usually occur where coal beds are ex- 
tremely close to the surface. Natural cracks or passageways for the yas to flow 
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usually do not exist where the coal is deeper. Extraction of CBM removes the gas 
before it flows into shallower areas. 


The methane contained in Fort Union coals is present in a free state, adsorbed on 
interior pore surfaces and micropores of the coal matrix, and dissolved in water 
contained within the coal seam. Reducing the hydrostatic pressure on the coal 
seam by pumping off the water enhances the release and production of methane 
previously trapped in the coal matrix as well as gas dissolved in the water. 


Methane seepage can occur naturally in the vicinity of near-surface coal seams 
(Glass et al. 1987, Jones et al. 1987). The potential for methane migration within 
the PRB is not limited to areas containing near-surface coal seams or areas where 
dewatering has occurred. Methane migration potentially could occur at wide- 
spread locations within the PRB, as methane can migrate long distances along 
naturally-occurring joints or fractures in rocks, as well as up poorly-completed 
wells and drill holes. If near surface coals were to burn, the introduction of meth- 
ane to the outcrop area, through seepage, could intensify the natural process of 
combusion if the methane were to burn along with the coal. 


Spontaneous Combustion of Coals 


In the PRB and other regions where coal occurs at or near the surface, exposures 
of clinker can be associated with coal outcrops, marking the locations where coal 
has burned in place. Burning coal in the PRB is a natural process which has been 
going on ever since erosion began to expose the coal beds (Coates 1991). It has 
long been recognized that spontaneous combustion, range fires, and lightning, 
cause coal outcrops to burn naturally, producing clinker (Rogers 1918). 


Lyman and Volkmer (2001) summarize the history and occurrence of coai fires 
in the PRB. Coal outcrop fires occurred during the Tertiary period severai million 
years ago and have continued to the present. 


Clinker outcrops are concentrated in the following areas: along the eastern 
boundary of the Project Area in the Rochelle Hills; within the Powder River 
Breaks in the northern portion of the Project Area; within the Tongue River 
Breaks north of Sheridan; within the Lake De Smet area north of Buffalo; and 
within the Felix area west of Gillette and northeast of Wright (Heffern and 
Coates 1997). As coal burns, the burn front advances into the hillside until, with 
increasing depth, fissures in deposits overlying the coal fail to reach the surface. 
At that point, the supply of air to the coal is cut off, extinguishing the fire (Coates 
and Heffern 1999, Heffern and Coates 1999). 


Environmental factors contributing to the self-ignition of coals are the exposure 
of coals to oxygen, causing oxidation to occur and releasing heat, and the expo- 
sure of dry coals to moisture, producing heat during the wetting process. Small 
particles of coal have a greater surface area available for oxidation to take place 
and are highly susceptible to self-ignition (Lyman and Volkmer 2001). 


The coals in the PRB contain reactive materials required for spontaneous com- 
bustion. However, conditions favoring the self-ignition of coal are not present in 
the immediate vicinity of CBM wells. Lyman and Volkmer (2001) compare the 


3-44 PRB O & G DEIS 


192 


ee en ee 


Chapter 3 — Affected Environment 


Soils 


conditions favoring spontaneous combustion of coal to conditions associated 
with mining and CBM development. Unlike surface coal mining, during CBM 
development the likelihood of completely dewatering a coal bed and exposing 
large areas of fine coal particles to oxygen is extremely remote. Unlike aban- 
doned underground mines, CBM wells leave no underground voids susceptible to 


Lyman and Volkmer (2001) also compare conditions favoring spontaneous com- 
bustion of coal to CBM development activities in the PRB. During the produc- 
tion phase of CBM activity, conditions necessary to foster spontaneous combus- 
tion of coal are not present. CBM wells are designed to keep oxygen (a contami- 
nant) out, and to maintain airflow in a direction out of the well. Any heat gener- 
ated is vented to the surface before there is enough build up to result in coal igni- 
tion. The relatively small diameter of a CBM wellbore prohibits large volumes of 
fines from accumulating. Fines that do accumulate are flushed from the hole 
prior to production or during well maintenance. Faults and fractures that may be 
present in the overburden are sealed via casing and cement. After methane pro- 
duction ceases, CBM wells are plugged and sealed. 


Soils within the Project Area have developed in residual material and alluvium in 
a climatic regime characterized by cold winters, warm summers, and low to 
(derived from flat-lying, intcrbedded sandstone, siltstone, and shale) and stream 
alluvium. Valley soils have developed in unconsolidated stream sediments in- 
cluding silt, sand, ard gravel. Soils are generally low in organic matter and are 
alkaline (Lowry et al., 1986). Textures range from clay loams to sandy loams 
with varying amounts of gravel or coarser materials. Slopes range from nearly 
level to very steep with deeper soils found in the less steeply sloping areas. These 
soils support little crop agriculture except in imngated valleys of perennial 
streams. The predominant land use is rangeland. Vegetation is predominantly 
grass-shrub that is used for grazing and wildlife habitat. 


County soil surveys have been completed in Sheridan, southern Johnso: 0 
ern Campbell, and northern Converse counties. However, county surveys are s._ 
in the preliminary mapping stages in northern Johnson and northem Campbell 
counties. Because of the incomplete county-level soil survey coverage and the 
large geographical area involved, STATSGO mapping for the state of Wyoming 
was used to provide generalized soils coverage for the Project Area. Although the 
STATSGO mapping is adequate for this level of analysis, it 1s insufficient for use 
in locating specific well pads, access roads, pipelines, and other associated facili- 
thes. 


Each association in STATSGO is named for the three dominant soil senes within 
that association. The areal extent of all STATSGO map units in the Project Area 
are listed in Table 3-11. Characteristics for each of these dominant soil series 
addition, slope data were used in combination with series data to identify areas 
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Table 3-11 


General Soils Information — Areal Extent of Soil Units 


STATSGO Map Unit Map Unit Name Percent of Area 
wy002 Midway - Samday - Rock Outcrop 0.20 
WwY004 Haverson - Glenberg - Bone 0.46 
WwyY042 Cabbart - Yawdim - Hesper 0.20 
WwY043 Ridge - Broadus - Reeder 0.05 
wy044 Havre - Hanly - Glendive 0.16 
wy045 Cabbart - Yawdim - Thurlow 0.49 
WY046 Cabba - Ringling - Yawdim 0.55 
WY047 Draknab - Arvada - Bidman 04] 
wvy048 Riverwash - Haverdad Clarkelen 2.50 
wy049 Shingle - Renohill - Fork wood 8.12 
wy0s0 Shingle - Taluce - Kishona 11.47 
wy051 Wyarno - Hargreave - Moskee 0.72 
wy053 Shingle — Cushman - Taiuce 3.22 
wy0s5 Haverdad - Havre - Zigweid 2.08 
WY056 Samday - Shingle - Rock Outcrop 0.56 
wy057 Doney - Shaak - Wayden 0.92 
Wwy058 Abac - Peritsa - Rock Outcrop 0.01 
WwY059 Rock Outcrop - Starley - Woosley 2.69 
WY060 Tolman - Abac - Rock Outcrop 0.67 
WY061 Agneston - Rock Outcrop - Granile 0.55 
WY062 Owen Creek - Tongue River - Gateway <0.01 
WY063 Wolf - Platner - Platsher 1.48 
WY064 Plashter - Recluse - Parmleed 0.99 
WY065 Baux - Bauxson - Harlan 2.50 
WY066 Moskee - Hargreave - Shingle 1.20 
wy078 Frisco - Troutville - Teewinot 0.04 
wy08i Barnum - Haverdad - Rock Outcrop 0.40 
wy082 Reno - Shingle - Parmieed 8.17 
WY084 Keyner - Samday - Rock Outcrop 1.93 
WY085 Samday - Badland - Rock Outcrop 0.81 
WY086 Cambria - Shingle - Kishona 1.44 
WY087 Shingle - Cambria - Renohill 0.83 
WY088 Sunup - Rock Outcrop - Spearfish 1.55 
wyii4 Tassel - Turnercrest - Terro 0.0) 
wY1i5 Shingle - Samday - Absted 0.21 
WwY124 Plashter - Kishona - Hiland 1.98 
WwY125 Shingle - Theedle - Wibaux 2.40 
WY 126 Hiland - Vonalee - Maysdorf 4.27 
WwY127 Kishona - Shingle - Theedle 4.10 
WY128 Renohill - Cushman - Cambria 3.15 
wyi29 Bidman — Parmieed - Renohill 2.70 
WY 130 Renohill - Bidman - Ulm 6.29 
WwY203 Clarkelen - Draknab - Haverdad 0.25 
WY204 Hiland - Ustic Torriorthents - Bowbac 1.50 
WwY205 Dwyer - Orpha - Hiland 0.61 
WY206 Wibaux - Rock Outcrop - Shingle 1.40 
WwY207 Hiland - Bowbac - Tassel 3.02 
3—46 PRB O & G DEIS 


194 


Chapter 3 — Affected Environment 


Table 3-11 General Soils Information - Areal Extent of Soil Units 
Se AT I EE IES 


STATSGO Map Unit Map Unit Name Percent of Area 
WY208 Shingle - Samday - Hiland 1.53 
WY209 Hiland - Shingle - Tassel 5.52 
WY210 Ulm - Renohill - Shingle 1.33 
WwY211 Shingle - Tassel - Rock Outcrop 1.74 
WY315 Rock Outcrop - Hazton - Redsun 0.20 
WY316 Hiland - Bowbac - Keyner <0.01 
WY317 Shingle - Taluce - Amodac 0.10 
WY321 Hiland - Orpha - Bowbac 0.08 
WY322 Roughlock - Rock Outcrop - Rekop 0.08 
WY323 Lolite - Hiland - Vonalee 0.01 
WY324 Hiland - Forkwood - Zigweid 0.11 
WY325 Lolite - Rock Outcrop - Keyner 0.06 
WwYW Surface Water 0.02 


Soil Descriptions 


Appendix F lists the dominant soil series for all the associations in the Project 
Area. For each series, the general characteristics of the soil are listed. Series with 
severe wind and water erosion hazards, high compaction potential (based on high 
shrink-swell capacity), high salinity, soils with a poor revegetation potential, and 
prime or otherwise valuable agricultural soils are marked in the table. A brief 
description of each parameter in the table follows this discussion. 


“Rock Outcrop” is listed numerous times in Table 3-11 as one of the three pre- 
dominant soil types in the series. Though the nature of this outcrop is not de- 
scribed in county soil surveys, the “Rock Outcrop” notation refers to exposed 
bedrock or a formation known as clinker. Clinker, also referred to as “scoria™, is 
rock that has been baked by subsurface coal fires and has migrated to the surface. 
This baked rock is highly resistant to erosion and as a result, clinker is often 
found atop plateaus and ridges in the Powder River Basin. The Geology section 
(beginning on page 3-31) describes clinker concentrations in the Project Area in 
more detail. 


Generally, clinker consists of fractured rock on a base of porous ash. Semiperme- 
able clay frequently underlies clinker formations (Heffern and Coates, 1999). 
This structure allows clinker to absorb, store, and transfer large amounts of wa- 
ter. The quality of water from clinker aquifers is highly variable but in general, 
TDS values are lower for older formations (Heffern and Coates, 1999). The ir- 
regular terrain of clinker formations provides a unique habitat for plant and ani- 
mals species that would otherwise not survive on the treeless plain (Heffern and 
Coates, 1999). Clinker is not considered a valuable agricultural soil and has a 
very poor revegetation potential. Rock outcrop soil types that do not refer to 
clinker are most likely exposed sandstone, shale, or other bedrock. Like clinker. 
this exposed bedrock has poor revegetation potential, but provides valuable wild- 
life habitat. 
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Wind Erosion Hazard 


Severe wind erosion hazards were identified by determining the wind erosion 
group for each soil. These groups are based on soil texture (grain size, parent ma- 
terial, cohesiveness, wetness, etc.), and indicate how susceptible a soil is to wind 
erosion. Nine groupings have been developed (1, 2, 3, 4, 4L, 5, 6, 7, 8), the lower 
the number, the greater the risk of wind erosion. Group | includes soils that con- 
sist entirely of fine sand, which is highly susceptible to wind erosion, and Group 
8 contains very wet or stony soils, which are not at all subject to wind erosion. 
Soils listed in Groups | and 2 were considered Severe Hazards for this section. 


Severe wind erosion hazards primarily run down the center of Campbell County 
from the Wyoming-Montana border to about 14 miles south of Gillette and along 
the Little Powder River. These soils cover much of Converse County as well 
(Figure 3-6). 


Slope Hazards 


A soil’s stability is greatly affected by the slope on which it occurs. In general, 
the greater the slope, the greater the potential for slumping, landslides and water 
erosion. Slope ranges used to identify slope hazards were determined by the 
USDA National Soil Survey Handbook and appropriate COAs. For this analysis, 
slopes from 0 to 25 percent are considered minimal hazards, 25 to 40 percent 
slopes are moderate, and slopes 40 and above are considered severe hazards. 
Hazards for minimal slopes have been further broken down in the Water Erosion 
Hazard Section. These ranges are quite general and the exact stability and 
susceptibility to water erosion depends greatly on each soil’s characteristics. 


Severe and moderate slope hazards in the Project Area occur primarily along the 
southwest corner of the Project Area in Johnson County (Figure 3-6). Small ar- 
eas of these slope hazards are scattered throughout the Project Area as well. 


Water Erosion Hazard 


Severe water erosion hazards were identified using permeability classes, K- 
factor, and slope. Slopes above from 25 to 40 percent are considered moderate 
water erosion hazards and slopes 40 percent and above are considered severe wa- 
ter erosion hazards. 


As so much of the Project Area falls within the 25 percent and below slope range, 
permeability class and K-factor for each soil type were used to determine which 
soils might be more susceptible to water erosion on gentle topography. At slopes 
less than 5 percent, only the least permeable and highest K-factor soils (neither of 
which occur in the Powder River Basin) are susceptible to water erosion. At 
slopes greater than 25 percent, only the most permeable and lowest K-factor soils 
(neither of which occur in the Powder River Basin) are not susceptible to water 
erosion (U.S. Department of Agriculture, Soil Conservation Service 1994). 


3-48 PRB O & G DEIS 


190 


Chapter 3 — Affected Environment 


Water erosion hazards for soils on slopes between 5 percent and 25 percent were 
identified with permeability classes and K-factors. Soil permeability classes were 
determined by infiltration rates in inches per hour. Rates from 0 to 0.2 in/hr were 
considered slow, 0.2 through 6.0 inches/hour moderate and 6.0 in/hr and greater 
were considered rapid. Generally, primarily sandy soils had the greatest infiltra- 
tion rates, while clayey soils had very slow infiltration rates. 


K-—factor is one of six factors used in the Universal Soil Loss Equation to predict 
annual rate of soil loss due to water erosion. Soil structure, percentage of silt, 
sand, and organic matter, and permeability all affect the K-factor of a soil (U.S. 
Department of Agriculture, Natural Resources Conservation Service [NRCS] 
1986a,b,c). Values for K range from 0.02 to 0.69. The higher value, the more 
susceptible the soil is to water erosion. Soils with low permeability and high K— 
factors were determined to be severe water erosion hazards for. slope ranges be- 
tween 5 percent and 25 percent (SCS 1994). 


Severe and moderate water erosion hazards (based on the 25 to 40 percent and 
40 percent and above slope ranges) in the Project Area occur primarily along the 
southwest corner of the Project Area in Johnson County. Soils with severe water 
erosion potential in the five to 25 percent slope range occur along the northern 
and eastern borders of the Project Area and extend down the center of the Project 
Area along the Powder River and into Converse County. 


Compaction/Shrink-Swell Potential 


Compaction and shrink-swell potential affect a soil’s ability to support construc- 
tion and to be reclaimed. Both characteristics are related to the amount of clay in 
a soil. A soil with a high clay content is very compactable and has a high shrink- 
swell potential. Clay grains are extremely small and can be forced so closely to- 
gether that few pore spaces remain. Thus, most air and water is pushed out of the 
soil. In addition, the soil grains may become so tightly compacted that plants 
roots would not be able to penetrate the soil. Due to the absence of air and water 
and the difficulty of root growth, reclamation of a tightly compacted clay soil is 
extremely difficult without loosening the soil prior to seeding. 


Shrink-swell potential is the potential for volume change in a soil with a gain or 
loss in moisture. Like compaction, a soil’s shrink-swell potential is determined 
partially by its clay content. Volume change occurs mainly because of the inter- 
action of clay minerals with water and varies with the amount and type of clay 
minerals in the soil. Shrink-swell potential classes are based on the change in 
length of an unconfined clod as moisture content is increased from air-dry to ca- 
pacity. A change of 3 percent is considered low, 3-6 percent is moderate and a 
change of greater than 6 percent is classified as high. In soils with a high shrink- 
swell potential, rapid changes in volume can damage structures and roads (NRCS 
1986a,b,c). Soils classified as high shrink-swell potential in the county soil sur- 
vey are marked as severe hazards in this section. 


Severe shrink-swell potential soils occur along the northern and western borders 


of the Project Area and on either side of the Powder River, down the center of 
Sheridan and Johnson Counties and the eastern portion of Campbell County. The 
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entire south half of Campbell County and small, widely separated portions of 
Converse County are dominated by these soils also. 


Salinity 


The SAR, or sodicity, of surface water and groundwater and salinity of soils are 
important chemical characteristics due to their effects on plant life and soils pro- 
ductivity. SAR is the ratio of the concentration of sodium ions relative to calcium 
and magnesium ions in water. Salinity is a measure of soluble salts in the soil, 
measured as _ conductivity in  millimhos per centimeter at 25°C 
(mmhos/centimeters). SAR can only be measured in water, whereas salinity can 
be measured in both soil and water. Salinity detracts from a plant’s ability to take 
in water, whereas sodicity slows the movement of water through the soil. 


Plant roots exclude salt from the water they extract from the soil. In highly saline 
water, a plant must expend significant energy to take in water. This expenditure 
diverts energy from growth and reproduction, reducing the productivity of the 
plant. Soils with salinity levels from 0 to 8 mmhos/centimeters are considered 
slightly saline, soils with levels of 8 to 16 mmhos/centimeters are considered 
moderately saline and soils with salinity levels above 16 mmhos/centimeters are 
considered strongly saline. 


Sodium is attracted to clay particles and will fill pore spaces in the soil, restrict- 
ing the movement of water through the soil. As clays have much smaller pore 
spaces and greater attraction to sodium than any other soil constituent, a water 
with a high SAR value affects clayey soils faster than coarser soil types. SAR 
values between 10 and 15 are considered high. SAR levels in surface water are 
discussed in more detail in the sections on Surface Water quality (beginning on 
page 3-23). 


Salinity in soils can be affected by the SAR in surface water and the duration of 
exposure to that water. Consequently, the salinity of soils can change rapidly 
over time and can differ greatly between similar soils types depending on the 
quality of the local water and the irrigation program. Additionally, any soil that is 
poorly drained, like clay, has flat slopes, impermeable bedrocks, or is flooded 
frequently, could retain water and concentrate salts. 


Small sections of the Project Area concentrated near the confluence of the Pow- 
der River and the South Fork of the Powder River and along the Bell Fourche 
River, Black Thunder and Little Black Thunder creeks are classified as high sa- 
linity. The saline soils in these areas most likely occupy toe slopes, alluvial fans, 
and stream terraces. Soils near or downstream from coal mines have also been 
found to be highly saline (Tidball and Ebens, 1976). These statements are very 
general possible locatios for saline soils. Chemical characteristics in soils can 


vary greatly over a large geographic area, regardless of soil type. 


Poor Revegetation Potential 


Soils with poor revegetation potential were determined using the land capability 
classification given in the county soil surveys. Soils are grouped according to 
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their limitations for field crops, the risk of damage if used for agriculture, and 

response to management. Capability classes are divided into eight groups (Ro- 

man Numerals I-VIII), with Class I soils having few limitations and Class VII 

soils having multiple limitations that prevent commercial crop production. Class 

| VII and Class VIII soils were determined have poor revegetation potential for 
this analysis. 


Soils with poor revegetation potential occur throughout the Project Area, except 
the central portion of Campbell County. 


Prime Agricultural Soils 


Prime soils were identified by the Wyoming state office of the NRCS. Sheridan 
County, Converse County and the central section of Campbell County are cov- 
ered extensively by prime agricultural soils. Additionally, these soils extend into 
Johnson County along the Powder River and Clear Creek. 


Air Quality and Climate 


The air quality of any region is controlled primarily by the magnitude and distri- 
bution of pollutant emissions and the regional climate. The transport of pollutants 
from specific source areas is strongly affected by local topography. In the moun- 
tainous western United States, topography is particularly important in channeling 
pollutants along valleys, creating upslope and downslope circulations that may 
entrain airborne poilutants, and blocking the flow of pollutants toward certain 
areas. In general, local effects are superimposed on the general synoptic weather 
regime and are most important when the large-scale wind flow is weak. 


Topography 


The Project Area is located in the southern portion of the PRB of the northwest- 

ern Great Plains Steppe in northeastern Wyoming. The Great Plains Steppe is a 

large physiographic province extending throughout most of eastern Wyoming, 
Montana and Colorado, as well as portions of western North and South Dakoia, 
Nebraska, Kansas, and the Oklahoma panhandle. The topography of the Project 
Area varies from moderately steep to steep mountains and canyons in the western 
portions, to rolling plains and tablelands of moderate relief (with occasional val- 
leys, canyons and buttes) in the eastern regions. Elevations generally range from 
about 3,000 to 5,000 feet above mean sea level, with mountain peaks rising to 
over 10,000 feet west of the Project Area. 


Climate and Meteorology 


Because of the variation in elevation and topography throughout the Project 
Area, climatic conditions vary considerably. Most of the area is classified as a 
semi-arid cool steppe, where evaporation exceeds precipitation, with relatively 
short warm summers and longer cold winters. On the plains, average daily tem- 
peratures typically range from 5 to 10 (low) and 30 to 35 (high) degrees Fahren- 

“T heit (°F) in mid-winter, and between 55 to 60 (low) and 80 to 85 (high) degrees 
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Fahrenheit in mid-summer. The frost-free period (at 32°F) generally occurs for 
120 days between late May and mid-September. The annual average total 
precipitation is nearly 12 to 16 inches, with 36 to 60 inches of total annual 
snowfall. Temperatures generally are cooler, frost-free periods shorter, and both 
precipitation and snowfall greater at the higher elevations, including the moun- 
tains along the western margin of the Project Area. 


Prevailing winds occur from the southwest, but local wind conditions reflect 
channeling (mountain and valley flows) due to complex terrain. Nighttime cool- 
ing enhances stable air, inhibiting air pollutant mixing and transport along the 
valley drainages. Dispersion potential improves along ridge and mountain tops, 
especially during winter-spring weather transition periods and summer convec- 
tive heating periods. Given the lack of representative wind measurements 
throughout the Project Area, regional wind speed and direction values for air 
quality modeling were derived from the MM4 (mesoscale model) and CALMET 
meteorological models (Argonne 2001). 


Existing Air Quality 


Although specific air quality monitoring is not conducted throughout most of the 
Project Area, air quality conditions in rural areas are likely to be very good, as 
characterized by limited air pollution emission sources (few industrial facilities 
and residential emissions in the relatively small communities and isolated 
ranches) and good atmospheric dispersion conditions, resulting in relatively low 
air pollutant concentrations. Occasional high concentrations of carbon monoxide 
(CO) and particulate matter may occur in more urbanized areas (e.g. Buffalo, 
Gillette, and Sheridan) and around industrial facilities, especially under stable 
atmospheric conditions common during winter. 


Anticipated contributors to pollutant levels within the region include the follow- 
ing: 


>» exhaust emissions (primarily carbon monoxide and oxides of nitrogen 
[NO,]) from existing natural gas fired compressor engines used in produc- 
tion of natural gas; gasoline and diesel vehicle tailpipe emissions of com- 
bustion pollutants (Volatile Organic Compounds [VOC], CO, NO,, inhal- 
able particulate matter less than 10 microns in effective diameter [PMjo], 
fine particulate matter less than 2.5 microns in effective diameter [PM) 5], 
and sulfur dioxide [SO,}); 


>» dust (particulate matter) generated by vehicle travel on unpaved roads and 
windblown dust from neighboring areas and road sanding during the win- 
ter months; 

» transport of air pollutants from emission sources located outside the re- 
gion; 

>» dust from coal mines; and 


» SO, and NO, from power plants. 


As part of the analysis, monitoring data obtained throughout the northeastern 
Wyoming and southeastern Montana were assembled and reviewed. Although 
monitoring is primarily conducted in urban or industrial areas, the data are con- 
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sidered the best available representation of background concentrations of air pol- 
lutants throughout the Project Area. These values are presented in Table 3-13, 
along with applicable ambient air quality standards and Prevention of Significant 
Deterioration (PSD) increments, and were used to define background conditions 
for the analysis of effects to air quality. The assumed background pollutant con- 
centrations are below applicable National Ambient Air Quality Standards 
(NAAQS) and Wyoming Ambient Air Quality Standards for most pollutants and 
averaging times, although monitored hourly background concentrations of NO,, 
ozone and SO, are not available. 


Air Quality Related Values — Visibility and 
Acidification of Lakes 


. Air Quality Related Values (AQRVs), including the potential effects of air pol- 
lutant on visibility and the acidification of lakes and streams, are applied to PSD 
Class I areas. The land management agency responsible for the Class I area sets 
each AQRV as the level of acceptable change (LAC). The AQRVs reflect the 
land management agency’s policy and are not treated as legally enforceable stan- 


dards. 
Visibility 
Potential impacts to visibility were considered at 16 PSD Class I and Class Il 
areas near the PRB region. Table 3—12 shows the nearest distances from the sen- 
sitive receptor areas to the proposed project area. 
Table 3-12 Distances from the Project Area to PSD Class I and Class II 
Sensitive Receptor Areas 
Distance 
Receptor Area PSD Class (miles) 
Badlands National Park 112 
Bridger Wilderness Area I 152 
Fitzpatrick Wilderness Areas 147 
N. Absaroka Wilderness Area 118 
N. Cheyenne Reservation 25 
; Washakie Wilderness Area 117 
Wind Cave National Park 81 
Agate Fossil Beds National Monument 102 
Big Horn Canyon National Recreation Area Il 51 
Black Elk Wilderness Area 81 
Cloud Peak Wilderness Area 13 
Devil’s Tower National Monument 36 
Fort Laramie National Historic Site 90 
Jewel Cave National Monument 67 
: Mt. Rushmore National Monument 85 
Soldier Creek Wilderness Area 99 
f 
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Table 3-13 Assumed Background Air Pollutant Concentrations, Applicable Ambient Air Quality Standards, and PSD Increment 
Values (in pg/m3) 
Pollutant Averaging Background Primary Seco Wyoming PSD Class | PSD Class II 
Time Concentration NAAQS NAAQS Standards Increments Increments 
Carbon monoxide” 1-hour 3,500 40,000 40,000 40,000 ones cunne 
8-hour 1,500 10,000 10,000 10,000 one os 
Nitrogen dioxide* Annual 16.5 100 100 100 2.5 25 
Ozone* 1-hour n/a® 235 235 157 emee a 
8-hour 130 157 157 esses ——iétrww ome 
PMio 24-hour 42 150 150 150 7 30 
Annual 17 50 50 50 4 17 
PM> >" 24-hour 19 65 65 = = 4 
Annual 7.6 15 15 15 —— 2 2 2020CO—“‘ié« 
Sulfur dioxide’ 3-hour S ae 1,300 1,300 25 512 
24-hour 8 365 wenn 260 5 9] 
Annual 3 80 ----- 60 2 20 


Notes: 


1. Annual standards are not to be exceeded; short-term standards are not to be exceeded more than once per year. 


2. Primary standards are designed to protect public health; secondary standards are designed to protect public welfare. 


3. per Riley Ridge EIS (BLM 1993) 
4. Data collected in Gillette, WY (1996 - 1997, and 1999) 


5. Data collected in Pinedale, WY (1992 - 1994) 
6. n/a = not available 
7. Data collected at Devil’s Tower, WY (1983) 


Source: (Argonne 2001 
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Visibility can be defined as the distance one can see and the ability to perceive 
color, contrast, and detail. Fine particulate matter (PM,,;) is the main cause of 
visibility impairment. Visual range, one of several ways to express visibility, is 
the furthest distance a person can see a landscape feature. Maximum visual range 
in the western United States would be about 140 miles. Presently, the best- 
monitored visibility in the United States is in the Bridger Wilderness Area. Vis- 
ual range monitoring in the Bridger Wi!¢emess Area shows that one can see 
more than 70 miles 70 percent of the tir..«:. 


Visibility impairment is expressed in terms of deciview (dV). The deciview index 
was developed as a linear perceived visual change. A change in visibility of 
1.0 dV represents a “just noticeable change” by the average person under most 
circumstances. Increasing dV values represent proportionately larger perceived 
visibility impairment. Figure 3-7 and Figure 3-8 below show average annual 
visibility at Badlands National Park and Bridger Wilderness from 1988 to 1998, 


respectively. 
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' Figure 3-7 _ Visibility in the Badlands National Park 
} . 
_ Acidification of Lakes 


The acidification of lakes and streams is caused by atmospheric deposition of 
pollutants (acid rain). Lake acidification is expressed as the change in acid neu- 
tralizing capacity (ANC), the lake’s capacity to resist acidification from acid rain. 
Table 3-14 shows the existing ANC monitored in mountain lakes within the 
rr study area. 
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Figure 3-8 Visibility in Bridger Wilderness 


Table 3-14 Existing Acid Neutralizing Capacity in Sensitive Lakes 


Background ANC 

Wilderness Area Lake (peq/L) 
Bridger Black Joe 69.0 

Deep 61.0 

Hobbs 68.0 
Cloud Peak Emerald 55.3 

Florence 32.7 
Fitzpatrick Ross 61.4 
Popo Agie Lower Saddlebag 55.5 


Regulatory Framework 

The National and Wyoming Ambient Air Quality Standards set the absolute up- 
per limits for specific air pollutant concentrations at all locations where the pub- 
lic has access. Existing air quality throughout most of the Project Area is in at- 
tainment with all ambient air quality standards, as demonstrated by the relatively 
low concentration levels presented in Table 3-13. However, the Sheridan, Wyo- 
ming area has been designated as Federal non-attainment area (PM, — moderate) 
where the applicable standards have been violated in the past. 
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Mandatory Federal Class | areas were designated by the U.S. Congress on Au- 
gust 7, 1977, and include wildemess areas greater than 5,000 acres in size and 
national parks greater than 6,000 acres in size. In addition, the Northern Chey- 
enne Tribe (located north of the Project Area in Montana) has re-designated their 
lands as PSD Class |. The allowable incremental impacts for NO., PM,, and SO, 
within these PSD Class | areas are very limited. Most of the Project Area is des- 
ignated as PSD Class Il with less stringent requirements. 


Vegetation and Land Cover Types 


WGFD land cover classifications mapping and Gap Analysis Project (GAP) re- 
sources were used to identify vegetation types within the Project Area. Fourteen 
other shrubland, shrubby nparian, coniferous forest. aspen, forested riparian, ag- 
sent several vegetation types that were similar in terms of dominant species and 
ecological importance. 


The Project Area is characterized as a mosaic of vegetation types that includes 
praine grasslands, shrublands. riparian areas, and foresied areas (Figure 3-9). 
The occurrence and relative distribution of the vegetation types are presented by 
surface owner and sub-watershed in Table 3-15 and Table 3-16, respectively. 
These major vegetation types are described in the following text. 


Table 3-15 Distribution of Vegetation Types by Surface Owner 
ATE ARAN AE EN SE TS EE 


_Vegetation Type _ BFO__ CFO FS State Private Total 
Agnculture 231 18 0 4.729 = 108.666 «113.644 
Aspen 0 0 0 2 69 71 
Barren 18.104 2886 2.631 19,034 72.870 115,525 
Coniferous Forest 46442 5804 5.553 29,050 105.337 192.186 
Forest Raparian 251 0 285 2.930 8.026 11,492 
Herbaceous 26 413 617 3.298 7.984 12,338 
~aer 
Mixed-grass 91.202 25.251 28.519 261,006 1.142.551 1.548.529 
Omer Shrublands 51.952 1.605 22 26.923 97.141 177.883 
Sagebrush 187.969 27.287 85.627 279.488 1.653.758 2.234.129 
Shrublands 
Shorigrass Prairie 399,087 27.741 149.871 434.409 2.262.781 3.273.889 
Shrubby Rupanan 734 32 90 5.879 $2,183 $8.918 
Urban ‘Disturbed 0 0 0 34 4.328 4.362 
Water 242 29 121 $19 8.279 9.190 
: Wet Meadow 1,521 0 $53 27.365 = «129.500: 158,939 
| Total 797.761 91.066 274.129 1.094666 5.653473 7.911.095 
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Table 3-16 _— Distribution of Vegetation Types by Sub-watershed 


a a LN Ne aD Ia NE TE I a a EI IIS 


_ Vegetation Type 
Z 

2 “ s,s § e «2 » 5 

2 e = e O & = £ >t a zt 

2 4 - =F a tc Bez 5s Ez et Ze < 5 _s - 

Sb = e& Fs é x =e S es Ps = = S 
antntiet - < ae Cif Exe fe SE 565 FF FE FB > = 3 - 
Little Bighorn River 683 0 0 4,497 601 0 22,088 190-4331 1,094 10,607 0 44 S450 49,585 
Upper Tongue River $9,055 12 4.122 15,269 3.172 67 303,684 S38) «(119.744 124.205 32,931 0 1.106 75,987 739.692 
Middle Fork Powder River Sk4 3 «16.300 = $0,711 1.767 S 107,781 106,069 6180S 117,615 173 0 202 1441 464,456 
North Fork Powder River 0 0 0 3,060 1,628 0 8,583 643 4,788 109 0 0 0 1864 20,675 
Upper Powder River 5,958 0 25.153 6,715 0 0 108,275 13 424.952 1,020,649 S82 0 1.385 9857 1,603,539 
South Fork Powder River ! 0 1.803 2,545 4k 0 24.745 30090 12.255 42,725 0 0) 148 0 114,387 
Salt Creek 0 0 186 3,563 0 0 3,892 779 «= 42,589 = 101.204 0 0 148 0 182.361 
Crazy Woman Creek 8.567 S6 9114 33,127 636 46 112,692 15892 124,134 237,519 1,089 0 426 $021 S48.289 
Clear Creek 27,184 0 4.754 11,510 1,033 41 170,382 1.799 = 128.220 156,874 9.247 0 3,607 32.732 $47,483 
Middle Powder River 1.143 0 3.265 10,637 0 0 72,552 0 47,363 81,889 $47 0 0 6836 224.232 
Little Powder River 998 0 9447 = 26.103 0 0 172.186 0 375460 267,553 1.750 0 636 11,359 865,492 
Little Missouri River 320 0 144 $67 0 0 20,842 0 7.174 $853 $50 (i 0 3.078 38,528 
Antelope Creek 398 0 5,096 6.750 Y4k 0 15,337 387 «124,619 506,34! 0 0 430 0 660,306 
Dry Fork Cheyenne River 795 0 8.828 9,040 1.518 S198 105,619 1.340 $8,899 116,899 771 34 29 0 309,320 
Upper Cheyenne River 108 0 2.771 4,477 14) 114 6,147 0 87,730 104,63)! 169 0 419 99 206.806 
Lightning Creek 7,086 0 2.093 0) 0 4.263) 95.125 20.143 166.207 = 11.710 0 1.69 0) 0 308,325 
Upper Belle Fourche River 764 0 18.302 3,355 0 0 85,963 0 353.210 377,019 432 0 613) S215 844,873 
Middle North Platte Casper 0) 0 4.147 260) 0 2.604 112.636 0 90,649 0 0 2,280) 0) 0 212.576 
Total 113.644 TL FISS25) 192186 = 11492 12,338 1,548,529 177,8R3 2.234.129 3.273.889 *8.9IK 4302 9.190 — 1S8.939 7.91 1,095 


Source: BLM 2001e 
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, - Short-grass Prairie 


The short-grass prairie vegetation type accounts for 3,273,889 pre-disturbance 
acres (41 percent) within the Project Area. Table 3-15 and Table 3-16 present 
the relative distribution among the sub-watersheds and by surface owner within 
the Project Area. This vegetation type represents very sparse, sparse, and thin dry 
herbaceous rangeland types, as defined by the WGFD. 


Short-grass prairie occurs on drought-prone, mildly alkaline, medium and fine- 
textured soils. Few shrubs grow consistently in short-grass prairie because the 
soils are too dry and compacted to support them. Precipitation is an important 
determinant of the plant species composition in grasslands. Average annual pre- 
cipitation for short-grass prairie is between 10 and 16 inches (CNAP 1998). In 
Wyoming, short-grass prairie occurs primarily in the southeastern portion of the 
State and southward into Colorado. Within the Project Area, short-grass prairie 
habitats are most common in the south, occurring as the dominant plant commu- 
nity from the southern foothills of the Bighorn Mountains to the eastern Project 
Area boundary. Plant species common to the short-grass prairie include blue 
grama (Bouteloua gracilis), buffalograss (Buchloe dactyloides), western wheat- 
grass (Pascopyrum smithii), sand dropseed (Sporobolus cryptandrus), needle- 
and-thread (Stipa comata), scarlet globemallow (Sphaeralcea coccinea), and 
fourwing saltbush (Atriplex canescens). 


Mixed-grass Prairie 


The mixed-grass prairie vegetation type accounts for 1,548,529 pre-disturbance 
acres (19 percent) within the Project Area. Table 3-15 and Table 3-16 present 
the relative distribution among the sub-watersheds and surface owners within the 
Project Area. This vegetation type is a combination of low, medium, and high 
herbaceous rangeland types, as defined by WGFD. 


Mixed-grass prairie can be divided into several types and is characterized by sev- 
eral common sjecies including needle-and-thread, western wheatgrass, blue 
grama, pricklypear cactus (Opuntia compressa), and scarlet globemallow. Wyo- 
ming big sagebrush (Artemisia tridentat var. Wyomingensis) is a common shrub 
of this grass community in the Powder River Basin (Knight 1994). Within the 
Project Area, mixed-grass prairie habitats are most common along the eastern 
foothills of the Bighorn Mountains and sporadically occur throughout much of 
the northern and central portions of the Project Area. 


Wet Meadow 


The wet meadow vegetation type accounts for 158,939 pre-disturbance acres (2 
percent) within the Project Area. Table 3-15 and Table 3—16 present the relative 
distribution among the sub-watersheds and surface owners within the Project 
Area. This vegetation type is a combination of green and very green herbaceous 
rangeland types, as defined by WGFD. 


Wet meadow is a grassland community that typically occurs where the water ta- 
ble is high enough to saturate the soil during a portion of the growing season. 
This community commonly occurs along reservoirs, springs, and irrigated pas- 
tures. Depending upon salinity and water table, common species include woolly 
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sedge (Carex laneuginosa), common spike-rush (Eleocharis palustris), arctic 
rush (Juncus arcteicus), foxtail barley (Hordeum jubatum), and Canada golden- 
rod (Solidago canadensis) (CNAP 1998). Within the Project Area, wet meadow 
habitats are widely distributed and often insular in their occurrence. Although 
these habitats occur throughout the Project Area, wet meadows are more com- 
mon in the north and west than in the south and east portions of the Project Area. 
Wet meadows tend to exist as island habitats surrounded by dominant plant 
communities such as grasslands or shrublands. 


Herbaceous Riparian 


The herbaceous riparian vegetation type accounts for 12,338 pre-disturbance 
acres (<1 percent) within the Project Area. Table 3-15 and Table 3-16 present 
the relative distribution among the sub-watersheds and surface owners within the 
Project Area. This vegetation type consists of a variety of riparian moist grasses, 
sedges, and rushes, as defined by WGFD. 


The herbaceous riparian vegetation type includes species common to the wet 
meadow community, however, this vegetation type occurs near drainages includ- 
ing rivers, streams, and creeks. Common plant species may include woolly sedge, 
common spike-rush, foxtail barley, wild licorice (Givcvrrhiza lepidota), and 
Canada goldenrod. Very similar to the wet meadow community, this vegetation 
cover type often occurs in similar environments and supports similar plant spe- 
cies. Herbaceous riparian communities occur throughout the Project Area with 
most occurrences associated with streams, rivers, and other aquatic habitats. 


Sagebrush Shrubland 


The sagebrush shrubland vegetation type accounts for 2,234,129 pre-disturbance 
acres (28 percent) within the Project Area. Table 3-15 and Table 3-16 present 
the relative distribution among the sub-watersheds and surface owners within the 
Project Area. This vegetation type is the combination of sparse, moderately 
dense, and dense big sagebrush crown closure. A variety of understory grasses 
and forbs can occur as understory in this vegetation type. 


The big sagebrush is widely distributed and occupies a large proportion of the 
Project Area. Plant species that typically occur in this community may include 
Wyoming big sagebrush, silver sagebrush (Artemisia cana), western wheatgrass, 
junegrass (Koeleria macrantha), needle-and-thread grass, Sandberg bluegrass 
(Sandberg bluegrass), pricklypear cactus, scarlet globemallow, and rabbitbrush 
(Chrvsothamnus spp.) (Knight 1994). Sagebrush shrublands occur throughout the 
entire Project Area, with the Bighom Mountains and associated foothills as the 
only exceptions. Although common in the southern portions of the Project Area, 
larger more contiguous tracts of sagebrush occur in the northeastern, central, and 
eastern portions of the Project Area. 


Other Shrubland 

The other shrubland vegetation type accounts for 177,883 pre-disturbance acres 
(2 percent) within the Project Area. Table 3-15 and Table 3—16 present the rela- 
tive distribution among the sub-watersheds and surface owners within the Project 
Area. This vegetation category is comprised of shrub/grass mix, greasewood 


3-64 PRB O & G DEIS 


208 


Chapter 3 — Affected Environment 


(Sarcobatus vermiculatus), rabbitbrush, mountain mahogany (Cercocarpus spp.), 
and bur oak (Quercus macrocarpa), as defined by WGFD. This vegetation cover 
type is relatively uncommon and occurs primarily in the southwest corer of the 
Project Area. 


Riparian Shrubby 


The riparian shrubland vegetation type accounts for 58,918 pre-disturbance acres 
(<1 percent) within the Project Area. Table 3—15 and Table 3-16 present the rela- 
tive distribution among the sub-watersheds and surface owners within the Project 
Area. This vegetation category includes a variety of shrubs and herbaceous plants 
existing adjacent to draws, gullies, and streams. Within the Project Area, plant 
species occurring in this community may include hawthorn (Crataegus spp.), 
chokecherry (Prunus virginiana), peachleaf willow (Salix amygdaloides), sand- 
bar willow (Salix exigua), and other willow species (Salix spp.). This vegetation 
type occurs in small scattered locations throughout the Project Area. 


Coniferous Forest 


The coniferous forest vegetation type accounts for 192,186 pre-disturbance acres 
(2 percent) within the Project Area. Table 3—15 and Table 3-16 present the rela- 
tive distribution among the sub-watersheds and surface owners within the Project 
Area. This vegetation type includes Englemann spruce (Picea engelmannii), 
Douglas-fir (Pseudotsuga menziesii), lodgepole pine (Pinus contorta var. latifo- 
lia), ponderosa pine (Pinus ponderosa), limber pine (Pinus flexilis), and juniper 
(Juniperus spp.), as defined by WGFD. These species tend to form associations 
based upon elevation, exposure, and soil moisture. Typically, these species are 
segregated according to elevation. Juniper and pine forests tend to be lower in 
elevation while spruce and fir forests occur at higher elevations. This vegetation 
type occurs primarily along the western edge of the Project Area, where the up- 
per elevation conifer species are more common and in the northeastern corner 
where the lower elevation species are more common. 


Aspen 


The aspen vegetation type accounts for 71 pre-disturbance acres (<1 percent) 
within the Project Area. Table 3-15 and Table 3—16 present the relative distribu- 
tion among the sub-watersheds and surface owners within the Project Area. As- 
pen communities typically occur in depressions, ravines, valley bottoms, or on 
the lee sides of wedges. Aspen are intolerant of drier conditions, and therefore 
their distribution is typically dictated by soil moisture availability. Small areas of 
conifers may also occur in this vegetation type. This vegetation type is limited to 
the Bighorn Mountains in the Project Area. 


Forested Riparian 


The forested riparian vegetation type accounts for 11,492 pre-disturbance acres 
(<1 percent) within the Project Area. Table 3—15 and Table 3—16 present the rela- 
tive distribution among the sub-watersheds and surface owners within the Project 
Area. This vegetation type is characterized by a variety of deciduous and conif- 
erous tree species that occur along riparian areas, as defined by WGFD. Some of 
these species include plains cottonwood (Populus deltoides), narrow-leaf cotton- 
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wood (Populus angustifolia), quaking aspen (Populus tremuloides), boxelder 
(Acer negundo), ash (Fraxinus pennsylvanica), Russian olive (Elaeagnus angus- 
tifolia), and willow (Salix spp). This vegetation type occurs along the major 
drainages throughout the Project Area. 


Agriculture 


The agricultural vegetation type accounts for 113,644 pre-disturbance acres (<1 
percent) with the Project Area. Table 3-15 and Table 3-16 present the relative 
distribution among the sub-watersheds and surface owners within the Project 
Area. This land cover type is defined as croplands that are plowed and/or planted. 
These areas may also include wooded or shrubby draws and riparian areas. Agri- 
cultural areas are most common along the eastern edge of the Bighorn mountains, 
along the major drainages, and in the vicinity of Wright and Gillette. 


Urban/Disturbed 


The urban/disturbed vegetation type accounts for 4,362 pre-disturbance acres (<1 
percent) within the Project Area. Table 3-15 and Table 3-16 present the relative 
distribution among the sub-watersheds and surface owners within the Project 
Area. This cover type includes lands covered by homes, businesses, streets, and 
unvegetated surface mining areas. It is most common around cities and towns 
and along the eastern edge of the Project Area where many coal mines are lo- 
cated. 


The barren vegetation type accounts for 115,525 pre-disturbance acres (<1 per- 
cent) within the Project Area. Table 3-15 and Table 3-16 present the relative 
distribution among the sub-watersheds and surface owners within the Project 
Area. This cover type includes rock outcrops, roads, sandbars, eroded gullies, and 
areas with less than ten percent ground cover and perennial snow and ice areas, 
as defined by WGFD. It occurs as small, scattered areas throughout the Project 
Area, and as several large blocks in the southwest portion. 


Water 


The water cover type accounts for 9,190 pre-disturbance acres (<1 percent) 
within the Project Area. Table 3-15 and Table 3-16 present the relative distribu- 
tion among the sub-watersheds and surface owners within the Project Area. This 
land cover type includes lakes, ponds, streams, and open water in wetlands, as 
defined by WGFD, and is scattered throughout the Project Area. 


Noxious Weeds 


Once established, non-native plant species can out compete and eventually re- 
place native species, thereby reducing forage productivity and the overall vigor 
of existing native plant communities. As a consequence of these effects, many 
non-native species are viewed as detrimental to the environment, and are regu- 
lated as such. A designated noxious weed is defined by the Wyoming Depart- 
ment of Agriculture as seeds or other plant parts that are considered detrimental, 
destructive, injurious or poisonous, either by virtue of their direct effect or as car- 
riers of diseases or parasites that exist within this state, and are on the designated 
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list. The State of Wyoming has designated twenty-two plant species as noxious 
weeds. These species are listed in Table 3-17. 


Table 3-17 State of Wyoming Designated Noxious Weeds 
(a SN I SE 


Common Name Scientific Name ‘ Common Name Scientific Name 
Russian knapweed Acroptilon repens Quackgrass Elvtrigia repens 
Skeletonieaf bursage Ambrosia tomentosa Leafy Spurge Euphorbia esula 
Common burdock Arctium minus Dyer’s woad Isatis tinctoria 
Hoary cress Cardaria draba Perennial Lepidium latifolium 
pepperweed 
Plumeless thistle Carduus acanthoides Ox-eye daisy Leucanthemum 
vulgare 

Musk thistle Carduus nutans Dalmation toadflax Linaria dalmatica 
Diffuse knapweed Centaurea diffusa Yellow toadflax Linaria vulgaris 
Spotted knapweed Centaurea maculosa _ Purple loosestrife Lythrum salicaria 
Canada thistle Cirsium arvense Scotch thistle Onopordum acanthium 
Field Bindweed Convolvulus arvensis Perennial sowthistle Sonchus arvensis 

C um officinale Saltcedar Tamarix chinensis 


Source: Wyoming Weed and Pest Council 2001. 


In addition to the state noxious weed list, Campbell, Converse, Johnson, and 
Sheridan counties have identified other noxious weeds of concern. Noxious 
weeds tracked by counties within the Project Area include cocklebur (Xanthium 
strumarium), chicory (Cichorium intybus), Dames rocket (Hesperis matronalis), 
and common mullein (Verbascum thapsus). 


Wyoming is experiencing the rapid introduction and spread of noxious weeds 
throughout the state on all lands, regardless of surface ownership. The potential 
for noxious weeds to continue spreading to new areas is great. As a collaborative 
effort, the BLM, South Goshen Cooperative Extension Conservation District, 
Wyoming Department of Agriculture, Natural Resources Conservation Service, 
and 42 private surface owners joined WGFD and Weed and Pest (W&P) District 
officials in the fight against noxious wecds. This group agreed to a long-term 
integrated weed management plan, public awareness and prevention programs, 
and a common inventory, while monitoring and reporting on their progress. 


Noxious weeds are expected to occur throughout the Project Area. Their occur- 
rence, distribution, and density are variable and influenced by many factors in- 
cluding disturbance type and frequency, climatic <onditions, soil conditions, and 
local management efforts. Other than lists of nox:ous weeds maintained by the 
State of Wyoming and several counties, there are no additional scientific data 
that indicate precise areas of occurrence of any individual weed species, or nox- 
ious weeds as a whole. 


Existing Disturbance 


Because of past human activities in the Project Area, substantial areas of vegeta- 
tion have been altered from their natural condition. Some of these alterations are 
included in the previous discussion of vegetation types, particularly in the agri- 
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culture and barren land cover types. Other human disturbances are typically 
smaller in scale and are not included in the analysis of the Project Area vegeta- 
tion types. Examples of these types of disturbances include: roads, oil and gas 
well pads, compressor sites, and other ancillary facilities. At the time of this 
analysis, estimates of current disturbances related to these ancillary facilities 
were not available by vegetation type. 


The following estimates of existing disturbances are based on the sum of existing 
CBM and non-CBM well disturbances within the Project Area. Estimates of ex- 
isting disturbance acreage in each vegetation type by surface owner and sub- 
watershed are presented in Table 3—18 and Table 3-19, respectively. 


Table 3-18 Existing Vegetation Disturbance by Surface Owner 


Areal Extent of Disturbance (acres) 
BLM 
Vegetation Type BFO CFO FS State Private Total 
Agriculture 0 0 0 40 648 688 
Aspen 0 0 0 0 0 0 
Barren 44 0 14 70 877 ~=61,005 
Coniferous Forest 89 0 17 28 127 261 
Forest Riparian 0 0 0 6 12 
Herbaceous Riparian 0 0 0 6 33 39 
Mixed Grass Prairie 168 44 50 1,228 10,321 11,811 
Other Shrublands , 32 4 148 0 84 268 
Sagebrush Shrublands 287 55 582 3.488 23,170 27.582 
Shortgrass Prairie 908 83 919 4,062 27,034 33,006 
Shrubby Riparian 0 0 0 11 182 193 
Urban/Disturbed 0 0 0 0 0 0 
Water 0 0 0 0 64 64 
Wet Meadow 6 0 0 155 1.549 1,710 
Total 1,534 186 1,736 9.088 64,095 76.639 
Wetlands/Riparian Areas 
Regional Characterization 


Wetlands and riparian areas are unique features in the landscape occurring where 
aspects of soil, vegetation, and hydrology combine to form specially adapted 
plant communities. Due to the arid nature of the majority of the Project Area, 
these areas are typically restricted to major drainages, creeks, draws, lakes, and 
ponds. Significant water systems in the Project Area include Lake Desmet, Upper 
Powder River, Upper Tongue River, Upper Belle Fourche River, Clear Creek, 
Crazy Woman Creek, and the Upper Cheyenne River. 


BEST COPY AVAILABLE 
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Table 3-19 Existing Vegetation Disturbance by Sub-watershed 


Vegetation Type (acres) 

v ; 7) -& 

Padi dba 

® $ 5 3) Hab 22 32 38 g: disk. 2 sf 2 
Sub-watershed 
Little Bighorn River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 306 0 193 0 0 0 1,035 0 966 =1,231 130 0 2! 372 4,254 
Middle Fork Powder River 0 0 i 0 0 0 0 63 6 94 0 0 0 0 174 
North Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 132 0 145 16 0 0 1,702 0 3,666 6,373 3 0 6 343 = 12,386 
South Fork Powder River 0 0 0 61 0 0 6 81 28 0 0 0 0 0 176 
Salt Creek 0 0 0 0 0 0 0 44 209 0 0 0 0 253 
Crazy Woman Creek 0 0 0 0 0 0 69 0 308 370 0 0 0 0 747 
Clear Creek 139 0 13 0 0 0 $72 0 292 275 il 0 0 267 ~=—s- 11,569 
Middle Powder River 36 0 43 77 0 0 1,025 0 723 =: 1,403 20 0 0 252 3,579 
Little Powder River 46 0 161 69 0 0 3,792 0 8,369 5,336 9 0 18 - 322 18,122 
Little Missouri River 0 0 0 0 0 0 61 0 0 i 6 0 0 6 84 
Antelope Creek 6 0 22 17 12 0 139 0 41,771 5,738 0 0 0 0 7,705 
Dry Fork Cheyenne River 0 0 2 0 0 17 193 0 22% 149 0 0 0 0 613 
Upper Cheyenne River 0 0 2 0 0 0 49 0 987 983 0 0 0 0 2,040 
Lightning Creek 6 0 i 0 0 22 798 124 =—-1,172 6 0 ) 0 0 2,139 
Upper Belle Fourche River 17 0 357 21 0 0 2,295 0 9913 10828 14 0 19 148 22,712 
Middle North Platte Casper 0 0 0 0 0 0 75 0 i 0 0 0 0 0 86 
Total 688 0 = 1,005 261 12 39 «11811 268 27,582 33,006 193 0 64 1,710 76,639 
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Riparian Areas 


Riparian areas “develop in transitional zones between permanently saturated wet- 
lands and upland areas. These areas exhibit vegetation or physical characteristics 
reflective of permanent surface or. subsurface water influence” (Leonard et al. 
1992). The vegetation that visually defines a riparian area is valuable ia provid- 
tion, increased production (relative to uplands) for livestock and wildlife forage, 
habitat diversity for aquatic terrestrial wildlife, and streambank stability. Their 
occurrence is generally associated with areas of flowing water. Riparian areas are 
an important resource on public lands and are managed as such (Almand and 
Krohn 1978; BLM 1991). Although riparian areas often contain wetlands, they 
also may contain areas that do not meet federal definitions of jurisdictional wet- 
lands. Likewise, not all wetland areas are associated with mparian ecosystems. 
Table 3-15 and Table 3-16 present the occurrence and relative distribution of 


riparian areas in the Project Area. 


Wetlands 


Wetlands are landscape features that are delineated on the basis of specific soil, 
vegetation, and hydrologic conditions. A wetland is defined as an area typically 
flooded or saturated with sufficient frequency and/or duraiion, with surface water 
or groundwater, that these areas mostly support vegetation adapted for growth in 
soils that are saturated under normal circumstances (40 Code of Federal Regula- 
tions [CFR] 230). Wetlands typically include swamps, marshes, bogs, and similar 
areas. Waters of the U.S. is a collective term for all areas subject to regulation by 
the U.S. Army Corps of Engineers (COE) under Section 404 of the Clean Water 
Act. Waters of the U.S. within the Project Area may include: intermittent and 
ephemeral draws, creeks, and rivers. As the result of the recent Supreme Court 
ruling (Solid Waste Agency of Northern Cook County v. United States Army 
Corps of Engineers, January 9, 2001) non-navigable, isolated intrastate wetlands 
and other Waters of the U.S. within the Project Area are not considered jurisdic- 
tional. Navigable, non-isolated wetlands and other Waters of the U.S. are still 
considered jurisdictional by the COE. 


Wetlands can occur in a variety of forms within the Project Area. Riverine wet- 
lands, defined by their close association with perennial streams, occur sporadi- 
cally along drainages within the Project Area. These areas are supported not only 
by the groundwater associated with the drainage, but by periodic flooding events. 
Common species in these settings can include willows (Salix spp.), scouring rush 
(Equisetum spp.), sedges (Carex spp.), and rushes (Juncus spp.) (FS 1987). 


Topographical depressions that are naturally subirrigated support palustrine wet- 
lands. Palustrine wetlands are commonly referred to as wet meadows and can 
support a variety of lush plant life. Lacustrine wetlands can also occur in topog- 
raphical depressions. Naturally occurring lacustrine wetlands are often referred to 
as playa lakes. Conditions similar to those found in playa lakes can also be cre- 
ated by man-made structures such as stock ponds. Common plant species that can 
occur in these depressional wetlands include cattails (Typha spp.), bulrush (Scir- 
pus spp.), sedges, rushes, cordgrass (Spartina spp.), mint (Mentha spp.), butter- 
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cup (Ranunculus spp.), lady's thumb (Polygonum spp.), verbena (Verbena spp.), 
and milkweed (Asclepias spp) (Pruiett 1998; FS 1987}. Table 3-15 and Table 3- 
16 present the occurrence and relative distribution of mparian areas in the Project 
Area Crainages: wetlands within the Project Area are assumed to be a portiva of 
the mpanian areas shown in these tables. 


Wildlife 


Regional Characterization 
The wildlife species identified as part of the issues in the scoping process that 
game birds, and waterfowl. Aquatic resources in the Project Area occur within 
major drainage systems, such as rivers, streams, minor creeks, draws, and playa 
wildlife groups common to terrestrial and aquatic environments in the Project 
Area. 


Terrestrial Species 


Wildlife Habitats 

All of the vegetation types listed in the vegetation section provide habitat for 
some wildlife species. In an undisturbed condition, the major vegetation types in 
the Project Area provide high quality habitats for many wildlife species. Because 
these habitats tend to occur in a mosaic across the landscape, many wildlife spe- 
cies can be expected to utilize mere than one habitat. The following paragraphs 
list some of the wildlife species that can be found in the common vegetation 
types in the Project Area, although these species may also be found in other habi- 
tat types if the necessary habitat components are available. 


Common wildlife species that typically occur in shorigrass and mixed-grass prai- 
rie habitats include prairie rattlesnake (Crotalus viridis), golden eagle (Asguila 
chrysaetos), prairie falcon (Falco mexicanus), ferruginous hawk (Buteo regalis), 
Swainson’s hawk (Buteo swainsoni), lark bunting (Calamospiza melanocorys), 
horned lark (Eremophila alpestris), western meadowlark (Sturnella neglecta), 
lark sparrow (Chondestes grammacus), vesper sparrow (Pooecetes gramineus)., 
badger ( Taxidea taxus), coyote (Canis latrans), swift fox ( Vulpes velox), thirteen- 
lined ground squirrel (Spermophilus tridecemlineatus), black-tailed jackrabbit 
(Lepus californicus), Ord’s kangaroo rat (Dipodomys ordii), deer mouse (Pero- 
myscus maniculatus), western harvest mouse (Reithrodontomys megalotis), 
plains pocket gopher (Geomvs bursarius), black-tailed prairie dog (Cvnomvs lu- 
dovicianus), and pronghorn (Antilocapra americana). 


Common wildlife species that may occur in sagebrush shrublands include: east- 
em short-horned lizard (Phrvnosoma douglassi brevirostre), prairie rattlesnake, 
northern harrier, Swainson’s hawk, sage grouse (Centrocercus urophasianus), 
Say’s phoebe (Savornis sava), western kingbird (Tyrannus verticalis), horned 
lark, sage thrasher (Oreoscoptes montanus), Brewer's sparrow (Spizella breweri), 
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vesper sparrow, sage sparrow (Amphispiza belli), McCown’s lengspur (Calcarius 
mccownii), western meadowlark, desert cotiontail (Sv/vilagus auduboni), black- 
tailed jackrabbit, thiricen-lined ground squirrel, northern pocket gopher ( Thomo- 
mys talpoides), Ord’s kangaroo rat, deer mouse, and praizie vole (Microtus 
ochrogaster). 


Common wildlife species that may occur in other shrublands are similar to those 
that inhabit sagebrush shrublands, and include: garter snake (Thamnophis ele- 
gans), Chukar (Alectoris chukar), sharp-tailed grouse (Tvmpanuchus phasianel- 
lus), western kingbird, homed lark, black-billed magpie (Pica pica), rock wren 
(Salpinctes obsoletus), sage thrasher, lazuli bunting (Passerina amoena), spotted 
towhee (Pipilo maculates), Brewer's sparrow, lark sparrow, lark bunting, bobo- 
link (Dolichonyvx orvzivorus), masked shrew (Sorex cinereus), desert cottontail, 
least chipmunk ( Tamias minimus), Wyoming ground squirrel (S$permophilus ele- 
gans), thirteen-lined ground squirrel, deer mouse, northern grasshopper mouse 
(Onvchomys leucogaster), coyote, western spotted skunk (Spilogale gracilis), 
and mule deer (Odocoileus hemionus ). 


Wildlife species that may occur in mparian areas (including herbaceous, shrubby, 
and forested nparian areas) include: bullsnake (Pituophis catenifer), tiger sala- 
mander (Ambystoma tigrinum), northern leopard frog (Rana pipiens), northern 
harner (Circus cvaneus),Virginia rail (Rallus limicola), sora (Porzana carolina), 
common snipe (Gallinago gallinago), short-eared owl (Asio flammeus), marsh 
wren (Cistothorus palustris), common yellowthroat (Geothiypis trichas), savan- 
nah sparrow (Passerculus sandwhichensis), song sparrow (Melopsiza melodia), 
red-winged blackbird (Agelaius phoeniceus), yellow-headed blackbird (Xantho- 
cephalus xanthocephalus), deer mouse, meadow vole (Microtus pennsvivanicus), 
and red fox (Vulpes vulpes). Wet meadows tend to provide habitats for wildlife 
species associated with nearby dominant vegetation cover types (such as prairie 
or sagebrush shrublands), although in areas of large wet meadow complexes spe- 
cies common to riparian habitats may also occur. 


Although they occur only sporadically throughout the Project Area, coniferous 
woodlands support a different set of wildlife species than other habitat types, 
primarily due to seed production and potential nest substrates provided by the 
various conifer species. Common wildlife species in coniferous forest include: 
mountain chickadee (Parus gambeli), mourning dove (Zenaida macroura), 
golden eagle, mountain bluebird (Sialia currucoides), northern flicker (Colaptes 
auratus), western tanager (Piranga ludoviciana), pinyon jay (Gvmnorhinus 
cvanocephalus), chipping sparrow (Spizella passerina), lark sparrow, Nuttall’s 
cottontail (Si/vilagus nuttallii), mule deer, gray fox (Urocvon cinereoargenteus), 
black-tailed jackrabbit, porcupine (Erethizon dorsatum), bushy-tailed woodrat 
(Neotoma cinerea), and mountain lion (Felis concolor). 


Big Game 


Big game species that are expected to occur in suitable habitats throughout the 
Project Area include pronghorn (Antilocapra americana), white-tailed deer 
(Odocoileus virginianus), mule deer (Odocoileus hemionus), elk (Cerris 
elaphus), and moose (Alces aices). Nomenclature follows Jones et al. (1997). 
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WGFD has identified various ranges for big game species. These ranges are de- 
fined as: 


7 (Crucial Range (CRU): any particular seasonal range or habitat component, 
but describes that component which has been documented as the determin- 
ing factor in a population’s ability to maintain and reproduce itself at a cer- 
tain level. 


7 Summer or Spring-Summer-Fal! (SSF): A population or portion of a popula- 
tion of animals use the documented habitats within this range annually from 
the end of previous winter to the onset of persistent winter conditions. 


7 Severe Winter Relief (SWR): A documented survival range which may or 
may not be considered a crucial range area as defined above. It is used to a 
great extent, only in occasionally extremely severe winters. It may lack 
habitat characteristics that would make it attractive or capable of supporting 
major portions of the population during normal vears but is used by and al- 
lows at least a significant portion of the population to survive the occasional 
extremely severe winter. 


7 Winter (WIN): A population or portion of a population of animals use the 
documented suitable habitat sites within this range annually, in substantial 
numbers only during the winter period. 


- Winter’Yearlong (WYL): A population or a portion of a population of ani- 
mals makes general use of the documented suitable habitat sites within this 
range on a year-round basis. During the winter months there ts a significant 
influx of additional animals into the area form other seasonal ranges. 


7 Yearlong (YRL): A population or substantial portion of a population of 
animals makes general use of the suitable documented habitat sites within 
the range on a year-round basis. Animals may ieave the area under severe 
conditions on occasion. 

7 Parturition Areas (PAR): Documented birthing areas commonly used by 
females. It includes calving areas, fawning areas and lambing grounds. 
These areas may be used as nurseries by some big game species. 


Pronghorn 

Pronghorn typically inhabit grasslands and semi-deser shrublands of the western 
and southwestern United States. This species is most abundant in short- and 
mixed-grass habitats and is less abundant in more xeric habitats. Home range tor 
pronghorn can vary between 400 acres to 5,600 acres. according to several fac- 
tors including season, habitat quality, population characteristics, and local live- 
stock occurrence. Typically, daily movement does not exceed six miles. Prony- 
horn make seasonal migrations between summer and winter habitats, but are ol- 
ten triggered by availability of succulent plants and not local weather conditions 
(Fitzgerald et al. 1994). Wyoming supports the largest population of pronghorn 
in North America (Clark and Stromberg | 987). 


WGFD has delineated pronghorn into herd units to estimate population sizes. The 


following herd units reside entirely or partially within the Project area: 308, 309, 
310, 316, 318, 339, 351, 352, 353, 354, , 4°, 747, and 748. 
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Pronghorn antelope occur in most areas throughout the Project Area, except in 
the foothills in the western margin of the central portion of the Project Area 
(Figure 3-10). The type and distribution of pronghorn ranges by land ownership 
and sub-watersheds are presented in Table 3-20 and Table 3-21, respectively. 
Figure 3-10 depicts pronghorn ranges within the Project Area. Existing human 
disturbances within the Project Area, as previously discussed, have altered many 


of the habitats used by pronghorn. 


Table 3-20 Pronghorn Ranges by Surface Owner 
BLM 
Buffalo Casper 
Field Field _— Forest 
Range Office Office Service State Private Total 
Severe Winter 0 0 33,590 3,197 14.181 50,968 
Crucial Winter Yearlong 0 77 0 0 68 145 
Winter 22,563 0 0 11.815 122,583 156.961 
Winter Yearlong 97,239 39,897 37.230 131.058 1,488,113 1,793,537 
Yearlong 385,467 46,550 195,488 405.163 3,643,583 4,676,250 
Spring, Summer, Fall 28.023 7,359 0 14,357 73.738 123.477 
Total 533.292 93.883 266308 565,590 5.342.266 6.801.338 
Table 3-21 Pronghor %:.eges by Sub-watershed 
ee 
Spring. 
Severe Crucial Winter Summer, 
Sub-watershed Winter Winter Winter Yearlong Yearlong Fall Total 
Little Bighorn River 0 0 0 0 1,010 0 1,010 
Upper Tongue River 0 0 0 13,095 527,241 0 540.336 
Middle Fork Powder River 0 0 0 118,113 42,363 59.888 220,364 
North Fork Powder River 0 0 0 0 18,285 801 19,086 
Upper Powder River 0 0 23.728 470.784 854,525 132 1,349,169 
South Fork Powder River 0 0 0 $7 114,153 0 114.210 
Salt Creek 0 0 0 17,866 104,144 17816 139,826 
Crazy Woman Creek 0 0 0 36,566 446.038 18.580 501,184 
Clear Creek 0 0 0 37,931 442,750 1,196 481.878 
Middle Powder River 0 0 67,048 0 124445 24841 216.334 
Little Powder River 0 0 66,185 218.720 446,055 0 730,960 
Little Missouri River 0 0 0 6406 27,559 0 33,964 
Antelope Creek 31.773 0 0 $7,825 570,722 222 660,242 
Dry Fork Cheyenne River 19,195 0 0 83,173 206,951 0 309,320 
Upper Cheyenne River 0 0 0 62,976 115,764 0 178,740 
Lightning Creek 0 0 0 58,831 249,494 0 308,325 
Upper Belle Fourche River 0 0 0 491.029 292.788 0 783.817 
Middle North Platte Casper 0 145 0 120,467 91,964 0 212.576 
Toral 50,968 145 156,961 1,793,539 4,676,251 123,476 6,801,341 
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WGED has estimated the population size all of herd units within the Project Area 
to be 108,802 (Rothwell 2001). This number excludes data from herd units 742 
and 747, which were unavailable. 


The overall population trend of pronghorn in the Project area has increased and 
stabilized. In general, herd units have reached WGFD population objectives. As 
of 2000, the average herd unit population is 26.2 percent above the population 
objective (Rothwell 2001). 


Because of past human activities in the Project Area, substantial areas of prong- 
horn ranges have been altered from their natural conditions. Human disturbances 
include, but are not limited to agriculture, mining, roads, urban areas, oil and gas 
well pads, compressor sites, and other ancillary facilities. Table 3-22 and Table 
3-23 present existing disturbance to pronghorn ranges by owner and sub- 
watershed, respectively. 


Table 3-22. Existing Pronghorn Disturbance by Surface Owner 


Surface Owners (acres) 
BLM 
Range BFO CFO FS State Private Total 
Severe Winter 0 0 60 10 70 140 
Winter 149 0 0 497 2,196 2.841 
Winter Yearlong $44 100 757 4,194 38,125 43,721 
Yearlong 1,294 240 1,895 7,685 47,985 59,099 
Spring, Summer, Fall 128 0 0 116 355 599 
Total 2.115 340 2.712 12,502 88.731 106.400 


White-tailed Deer 

White-tailed deer occur throughout North America from the southern United 
States to the Hudson Bay in Canada. Across much of its range, this species util- 
izes forests, swamps, brushy areas, and nearby open fields. In Wyoming, the 
white-tailed deer are found throughout the state typically concentrated in riparian 
woodlands, shrubby riparian and associated irrigated agricultural lands and ab- 
sent from dry grasslands and coniferous forests (Clark and Stromberg 1987). 
Their diet is diverse, capitalizing on the most nutritious plant matter available at 
any particular time. In addition to native browse, grass, and forbs, this species 
will rely on agricultural crops, fruits, acorns and other nuts. White-tailed deer 
mortality is typically due to hunting, winter starvation, collisions with automo- 
biles, and predation. Predators may include coyotes, mountain lions, wolves, and, 
occasionally, hears, bobcats and eagles (Fitzgerald et al. 1994). 


In the Project Area, white-tailed deer occurrence is restricted to river and stream 
drainages and riparian habitats associated with the northern foothills of the Big- 
horn Mountains. They tend to be absent from large expanses of prairie and shrub- 
land. The type and distribution of white-tailed deer ranges within sub-watersheds 
and by land ownership are presented in Table 3-24 and Table 3-25, respectively. 
Figure 3—11 depicts white-tailed deer ranges within the Project Area. The distri- 
bution of white-tailed deer ranges by vegetation type is presented in Table 3-26. 
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Table 3-23 ~— Existing Pro..,orn Disturbance by Sub-watershed 


Severe Winter Summer 
Sub- watershed Winter Winer Yearlong _Yearlong Fall Total 
Little Bighorn River v 0 0 0 0 0 
Upper Tongue River 0 0 1.407 3,953 0 5,359 
Middle Fork Powder River 0 0 270 0 0 270 
North Fork Powder River 0 0 0 0 0 0 
Upper Powder River 0 1.655 6.523 7.404 0 15,581 
South Fork Powder River 0 0 0 260 0 260 
Salt Creek 0 0 10 230 0 240 
Crazy Woman Creek 0 0 0 1.015 0 1,015 
Clear Creek 0 0 0 2.049 0 2.049 
Middle Powder River 0 1,000 0 3.240 599 4.839 
Little Powder River 0 187 §=:10.785 13.526 0 24,498 
Little Missouri River 0 0 70 70 0 140 
Antelope Creek 80 0 1.273 9.693 0 11,046 
Dry Fork Cheyenne River 60 0 290 760 0 1.110 
Upper Cheyenne River 0 0 1,104 1,294 0 2,398 
Lightning Creek 0 0 1.140 2.660 0 3,800 
Upper Belle Fourche River 0 0 20.799 11,344 0 32.142 
Middle North Platte Casper 0 0 50 87 0 137 
Total 140 «32.841 43.721 57.583 599 104,884 


Table 3-24 _ Distribution of White-tailed Deer Ranges by Sub-watershed 


Ranges (acres) 
Sub-watershed Winter Yearlong. Yearlong Total 
Little Bighorm River 0 16.475 16,475 
Upper Tongue River 0 265.929 265.929 
Middle Fork Powder River 0 31.635 31,635 
North Fork Powder River 0 0 0 
Upper Powder River 0 71,096 71,096 
South Fork Powder River 0 9.383 9.383 
Salt Creek 0 321 321 
Crazy Woman Creek 0 67.473 67.473 
Clear Creek 0 130.990 130,990 
Middle Powder River 4.671 12,554 17,225 
Little Powder River 0 102,407 102,407 
Little Missouri River 0 4.681 4.681 
Antelope Creek 0 17.986 17,986 
Dry Fork Cheyenne River 0 11,681 11,681 
Upper Cheyenne River 0 0 0 
Lightning Creek 0 4,731 4,731 
Upper Belle Fourche River 0 13.633 13,633 
Middle North Platte Casper 0 0 0 
Total 4.671 760,976 765,647 
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Table 3-25 _ Distribution of White-tailed Deer Ranges by Surface Owner 


Surface Owner (acres) 
BLM 
Range BFO CFO FS State Private Total 
Winter Yearlong 259 0 0 515 3,898 4,671 
Yearlong 22.410 1059 5,054 69.220 663,229 760,972 
Total 22.669 1059 5,054 69,735 667,127 765,643 


Table 3-26 _ Distribution of White-tailed Deer Ranges by Vegetation Type 
ee) 


White-tail Deer Ranges (acres) 
Vegetation Type Winter Yearlong Yearlong 
Agriculture 0 79,001 
Barren 91 10,121 
ConiferousForest 473 90,34 
ForestedRiparian 0 5,647 
HerbaceousRiparian 0 2,281 
MixedGrassPrairie 1,818 242,604 
OtherShrublands 0 13,730 
SagebrushShrublands 382 133,547 
ShortgrassPrairie 1,469 161,213 
ShrubbyR iparian 1 340,44 
Water 0 2,367 
WetMeadow 428 67,395 


As a result of past human activities in the Project Area, substantial areas of 
white-tailed deer ranges have been altered from their natural conditions. Human 
disturbances include, but are not limited to, agriculture, mining, roads, urban ar- 
eas, oil and gas well pads, compressor sites, and other ancillary facilities. Table 
3-27 and Table 3-28 present existing disturbance to white-tailed deer ranges by 
owner and sub-watershed, respectively. 


Table 3-27 Existing White-tailed Deer Disturbance by Surface Owner 


Surface Owner (acres) 
7 BLM 
Range" BFO CFO FS State Private Total 
Yearlong 69 0 0 - = 6,741 8,053 
Total 69° 0 0 1.44 6,74) 8.053 


NS -  (\ / ss 


BEST COPY AVAIL A°LE 


3-81 PRB O & G DEIS 


2A\ 


: 
' 
fot] 


Chapter 3 — Affected Environment 


Table 3-28 Existing White-tailed Deer Disturbance by Sub-watershed 


Sa SE TENE SE TIES, 
White-tailed Deer Range (acres) 


Sub-watershed Yearlong Total 

Little Bighorn River 0 0 
Upper Tongue River 3,065 3,065 
Middle Fork Powder River 30 30 
North Fork Powder River 0 0 
Upper Powder River 1,695 1,695 
South Fork Powder River 0 0 
Salt Creek 0 0 
Crazy Woman Creek XOX XOX 
Clear Creek i,0S9 1,089 
Middle Powder River 39 39 
Little Powder River 853 853 
Little Missouri River 0 0 
Antelope Creek sO 50 
Dry Fork Cheyenne River 30 30 
Upper Cheyenne River 0 0 
Lightning Creek 30 30 
Upper Belle Fourche River 331 331 
Middle North Platte Casper 0 0 
Total 8,050 8.050 


Mule Deer 

Mule deer occur throughout western North America from central Mexico to 
northern Canada. Typical habitats include shortgrass and mixed grass prairies, 
sagebrush and other shrublands, coniferous forests, and forested and shrubby ri- 
parian areas. In Wyoming, mule deer occur in mountains and associated foothills, 
broken hili country, and prairie grasslands and shrublands (Clark and Stromberg 
1987). Browse is an important component of the mule deer’s diet throughout the 
year, comprising as much as 60 percent of total intake during autumn, while 
forbs and grasses typically make up the rest of their diet (Fitzgerald et al. 1994). 
This species tends to be more migratory than white-tailed deer, traveling from 
higher elevations in the summer to winter ranges that provide more food and 
cover. Fawn mortality is typically due to predation or starvation. Adult mortality 
often occurs from hunting, winter starvation, and automobile collisions. Typical 
predators may include coyotes, bobcats, golden eagles, mountain lions, bears, 
and domestic dogs (Fitzgerald et al. 1994). 


WGFD has delineated mule deer into herd units to estimate population. The fol- 
lowing herd units reside entirely or partially within the Project area: 319, 320, 
321, 322, 752, 753, and 755. 


In the Project Area, mule deer ranges occur in nearly all areas, except in several 
areas located approximately between Wright and Gillette. The type and distribu- 
tion of mule deer ranges within sub-watersheds and by land ownership are pre- 
sented Table 3-29 and Table 3-30, respectively. Figure 3-12 depicts mule deer 
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ranges within the Project Area. The distribution of mule deer ranges by vegeta- 
tion type is presented in Table 3-31. 


Table 3-29 Mule Deer Ranges by Surface Owner 


Surface Owner (acres) 
RIM 
Range BFO CFO FS State Private Total 
Winter Yearlong 542,496 19,846 73,846 352.432 2,842,439 3,831,058 
Yearlong 211,891 74,036 164,125 231,770 2,552,761 3,234,584 
Spring, Summer, Fall 25.481 0 0 13,629 88,627 127,738 
Total 779,868 93,883 237,970 597,832 5,483,827 7.193.380 


Table 3-30 Mule Deer Ranges by Sub-watershed 


Ranges (acres) 
Spring. Winter 

Su>-watershed Summer, Fall Yearlong Yearlong Total 

L te Bighorn River 1,427 44,368 3,790 49,585 
Lypper Tongue River 8,091 589,648 135.813 733,552 
Middle Fork Powder River 101,252 341,123 22,080 464,455 
North Fork Powder River 1,824 18.85) 20.675 
Upper Powder River 0 950,809 611.233 1,562,042 
South Fork Powder River 0 75,344 39,012 114,356 
Salt Creek 0 71,512 73,308 144,820 
Crazy Woman Creek 13,373 368,633 166,283 548,289 
Clear Creek 1,852 466.860 78,159 546,871 
Middle Powder River 0 158,916 65.316 224,232 
Little Powder River 0 468,758 291,841 760,599 
Little Missouri River 0 37,106 1,422 38,528 
Antelope Creek 0 68,433 $17,320 585,753 
Dry Fork Cheyenne River 0 67,233 242,087 309,320 
Upper Cheyenne River 0 1,502 142,947 144.449 
Lightning Creek 0 49,550 258,775 308,325 
Upper Belle Fourche River 0 7,954 425,028 432.982 
Middle North Platte Casper 0 64,082 148,493 212,575 
Total 127,819 3,831,832 3,241,758 7,201,409 


WGEFD has estimated the population size of all herd units within the Project Area 
to be 157,128 (Rothwell 2001). This number excludes data from herd units 754, 
which was unavailable. 


The overall population trend of mule deer in the Project area has increased and 
stabilized. In general, herd units have reached WGFD population objectives. As 
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of 2000, the average herd unit population is 15.7 percent above the population 
objective (Rothwell 2001). 


Table 3-31 _ Distribution of Mule Deer Ranges by Vegetation Type 


Mule Deer Ranges (acres) 

_ Vegetation Type Winter Yearlong Yearlong Spring, Summer, Fall 
Agriculture 74,475 37,727 0 
Aspen 3 0 68 
Barren 59,803 44,277 632 
Coniferous Fores 118,778 41,538 31,044 
Forested Riparian 7,910 3,159 394 
Herbaceous Riparian 10,191 2,079 67 
Mixed Grass Prairie 911,071 526,683 39.527 
Other Shrublands 128,796 36,680 12,407 
Sagebrush Shrublands 872,263 1,033,811 33.402 
Short-grass Prairie 1,469,575 1,473,443 7,766 
Shrubby Riparian 48,794 7,178 1,502 
Urban/Disturbed 1,744 2,618 0 
Water 4,662 3,872 87 
Wet Meadow 124,575 27.909 . 923 


Because of past human activities in the Project Area, substantial areas of mule 
deer ranges have been altered from their natural conditions. Human disturbances 
include, but are not limited to, agriculture, mining, roads, urban areas, oil and gas 
well pads, compressor sites, and other ancillary facilities. Table 3-32 and Table 
3-33 present existing disturbances to pronghorn ranges by owner and sub- 
watershed, respectively. 


Table 3-32 Existing Mule Deer Disturbance by Surface Owner 
ED ES EEE FTE EE EAA 


Surface Owner (acres) 
BLM 
Range BFO CFO FS State Private Total 
Winter Yearlong 1,183 90 280 3,590 20,649 25,792 
Yearlong 1,007 275 ~=—s-1,050 5,624 44,116 $2,073 
Total 2,190 365 =—s-:1,330 9,215 64.765 77,864 
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Table 3-33 Existing Mule Deer Disturbance by Sub-watershed 
CN  ) 


Mule Deer Range (acres) 

Sub-watershed Winter Yearlong Yeariong Total 

Little Bighorn River 0 0 0 
Upper Tongue River 5,460 27 5,487 
Middle Fork Powder River 270 0 270 
North Fork Powder River 0 0 0 
Upper Powder River 10,008 7,289 17,297 
South Fork Powder River 240 20 260 
Salt Creek 100 200 300 
Crazy Woman Creek 81 934 1,015 
Clear Creek 1,104 1,026 2.130 
Middle Powder River 3.604 1,369 4,973 
Little Powder River 3,390 16,593 19.984 
Little Missouri River 165 0 165 
Antelope Creek 215 5.655 5,870 
Dry Fork Cheyenne River 320 790 1,110 
Upper Cheyenne River 0 1.437 1,437 
Lightning Creek 840 2.960 3.800 
Upper Belle Fourche River 0 13,551 13,551 
Middle North Platte Casper 10 127 137 
Total 25,807 51,978 77,786 


Elk 

Elk formerly ranged over much of central and western North America from the 
southern Canadian Provinces and Alaska south to the southern United States, and 
eastward into the deciduous forests. In Wyoming, this species occurs throughout 
the state occupying a variety of habitats including coniferous forests, mountain 
meadows, short- and mixed-grass prairies and, sagebrush and other shrublands. 
Similar to other members of the deer family, this species relies on a combination 
of browse, grasses and forbs depending on their availability throughout the sea- 
sons. Elk tend to be migratory, moving between summer and winter ranges. 
Typically, mortality is often due to predation on calves, hunting, and winter star- 
vation. Predators may include coyotes, mountain lions, bobcats, bears, and 
golaen eagles. 


WGEFPD has estimated the population size of all herd units within the Project Area 
to be 11,787 (Rothwell 2001). 


The overall population trend of elk in the Project Area has increased and stabi- 
lized. In general, herd units have reached WGFD population objectives. As of 
2000, the average herd unit population is 74.4 percent above the population ob- 
jective (Rothwell 2001). 


In the Project Area, elk ranges are concentrated in the Bighorn Mountains and 
asoociated foothills, the Fortification Creek Area that is west of Gillette, and 
north of 1-90 in the center of the Project Area, Medicine Bow Mountains in the 
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south, and Black Hills in the southeast. The type and distribution of elk ranges 
within sub-watersheds and by land ownership are presented in Table 3-34 and 
Table 3-35, respectively. Figure 3-13 depicts elk ranges within the Project Area. 
The distribution of elk ranges by vegetation type is presented in Table 3-36. 


Table 3-34 _— Distribution of Elk Ranges (excluding Fortification Creek) 


by Surface Ownership 
Surface Owner (acres) 
BLM 
Range BFO CFO FS State Private Total 
Crucial Winter 923 0 4,592 5.937 36.979 48.431 
Crucial Winter Yearlong 40,783 0 0 11,944 52.200 104,927 
Spring. Summer, Fall 17,646 0 0 11,670 . 75,994 105310 
Winter 140 0 0 2.929 8.755 11.824 
Winter Yearlong 3,388 0 21.438 3,660 16.756 45,242 
Yearlong 45.744 18.063 38,966 22,777 168.938 294.489 
Total 108.624 18.063 64.996 58.917 359,622 610,223 


Table 3-35 Elk Ranges (excluding Fortification Creek) by Sub- 


watershed 
Elk Range (acres) 
Crucial Spring, 
Crucial Winter Summer. Winter 

Sub-watershed Winter Yearlong Fall Winter Yearlong Yearlong Total 
Little Bighorn River 4,734 266 1.752 8633 2.563 0 9,347 
Upper Tongue River 26.992 0 10.266 842 10 0 38.110 
Middle Fork Powder River 0 88.623 43.725 0 745 85,917 219.011 
North Fork Powder River 0 0 8.490 0 0 12,185 20.675 
Upper Powder River 0 0 0 0 0 15346 15.346 
South Fork Powder River 0 0 0 0 0 16.929 16,929 
Salt Creek 0 0 0 0 0 19303 19,303 
Crazy Woman Creek 0 16,039 34,760 1.616 10,170 0 62,586 
Clear Creek 9,980 0 6.416 9,350 0 0 25,745 
Middle Powder River 0 0 0 0 0 0 0 
Little Powder River 0 0 0 0 0 0 0 
Little Missouri River 0 0 0 0 0 0 0 
Antelope Creek 3.401 0 0 0 21,472 61,189 86,062 
Dry Fork Cheyenne River 0 0 0 0 597 4,339 4,936 
Upper Cheyenne River 3,390 0 0 0 9.700 68.814 81,904 
Lightning Creek 0 0 0 0 0 0 0 
Upper Belle Fourche River 0 0 0 0 0 10466 10,466 
Middle North Platte 
Casper 0 0 0 0 0 0 0 
Total 48.497 104,928 105,409 11.841 45,257 294,488 610.420 
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Table 3-36 _ Distribution of Elk Ranges by Vegetation Type 
ee] 


Elk Ranges (acres) 

Crucial Spring, 

Winter Crucial Winter Year Summer, Unde- 
Vegetation Type Yearlong _Winter__Winter_Yearlong long _Fall_ termined 
Agriculture 0 795 22 0 0 6 6,218 
Aspen 0 0 2 0 68 0 
Barren 1,104 8 0 762 4,092 63 «175 
Coniferous Forest 23,674 7,698 3,905 6,004 36823 43,185 29 
Forested Riparian 60 1385 202 460 772 2.892 1,333 
Herbaceous Riparian 1 47 25 12 70 49 4,220 
Mixed-grass Prairie 33.228 «©=-:14,.918 3,990 6,090 42,884 24.286 37.382 
Other Shrublands 16.230 2731 9 23507 4590 21,478 
Sagebrush Shrublands 18.396 8,947 2.469 10,784 69,706 24.079 121.606 
Short-grass Prairie 11,839 4.378 166 19,672 113,328 1,507 6,970 
Shrubby Riparian 347 7.472 690 1,091 133 3,125 0 
Water 0 108 25 56 219 87 0 
Wet Meadow 40 2.466 237_~——31S_— 2.955 __ 1.472 ° 


Because of past human activities in the Project Area, some areas of elk ranges 
have been altered from their natural conditions. Human disturbances include, but 
are not limited to, agriculture, mining, roads, urban areas, oil and gas well pads, 
compressor sites, and other ancillary facilities. Table 3-37 and Table 3-38 pre- 
sent existing disturbances to elk ranges by owner and sub-watershed, respec- 
tively. 


Table 3-37. ~— Existing Elk Disturbance (excluding Fortification Creek) by 


Surface Owner 
Surface Owner (acres) 
BLM 
Range BFO CFO FS State Private Total 
Yearlong 200 0 200 50 250 700 
Crucial Winter Yearlong 0 0 0 0 0 0 
Crucial Winter 0 0 100 0 0 100 
Winter Yearlong 0 0 150 20 50 220 
Total 200 0 450 70 30 1,020 


Table 3-39 and Table 3-40 present the distribution of Fortification Creek elk 

ranges by surface owner and sub-watershed, respectively. Table 3-41 and Table a 
3-42 present existing disturbance to elk ranges in Fortification Creek by surface | 
owner and sub-watershed. 
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Table 3-38 Existing Elk Disturbance (excluding Fortification Creek) by 


Sub-watershed 
De ——— 
Crucial Winter Crucial Year- 
Sub-watershed Yearlong Yearlong Winter long Total 
Little Bighorn River 0 0 0 0 0 
Upper Tongue River 0 0 0 0 0 
Middle Fork Powder River 0 0 0 0 0 
North Fork Powder River 0 0 0 0 0 
Upper Powder River 60 0 0 0 60 
South Frk Powder River 260 0 0 0 260 
Salt Creek J 0 0 0 0 
Crazy Woman Creek 0 0 0 0 0 
Clear Creek 0 0 0 0 0 
Middle Powder River 0 0 0 0 0 
Little Powder River 0 0 0 0 0 
Little Missouri River 0 0 0 0 0 
Antelope Creek 190 0 100 210 500 
Dry Fork Cheyenne River 0 0 0 0 0 
Upper Cheyenne River 190 0 0 10 200 
Lightning Creek 0 0 0 0 0 
Upper Belle Fourche River 0 0 0 0 0 
Middle North Casper River 0 0 0 0 0 
Total 700 0 100 220 1.020 


Table 3-39 Elk Ranges (Fortification Creek only) by Surface Owner 
ESSERE ~SETOSEOIE GS S 


Corefn nn C\remne fanrenct 
BLM 
Range _ BFO CFO FS State Private Total 
Critical Winter 15,772 0 0 2.242 20.219 38.234 
PAR 27.857 0 0 3.330 28,105 59,292 
Winter ‘ earlong 33,235 0 0 4,504 33.415 71.155 
Y earlong 54.265 0 0 7.689 60.977 122.931 
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Table 3—40 Elk Ranges (Fortification Creek only) by Sub-watershed 


Range- (acres) 
W inter 
Sub-watershed Critical Winter PAR Yearlong Yearlong __ 
Little Bighorn River 0 0 0 0 
Upper Tongue River 0 0 0 0 
* Middle Fork Powder River 0 0 0 0 
North Fork Powder River 0 0 0 0 
Upper Powder River 38.234 $9.29? 7HLISS —-:122.931 
South Fork Powder River 0 0 0 0 
Salt Creek 0 0 0 0 
Crazy Woman Creek 0 0 0 0 
Clear Creek 0 0 0 0 
Middle Powder River 0 0 0 0 
Little Powder River 0 0 0 0 
Little Missouri River 0 0 0 0 
Antelope Creek 0 0 0 0 
Dry Fork Chevenne River 0 0 0 0 
Upper Cheyenne River 0 0 0 0 
Lightning Creek 0 0 0 0 
Upper Belle Fourche River 0 0 0 0 
Middle North Casper River 0 0 0 0 
Total 38.234 $9,292 71.185 122.93) 


Note: Range acreages overlap with cach other, Thus. i 1s not 2 ai¢c tO sum acToss Categornes 


Tabic 3-41 Existing Elk Disturbance (Fortification Creek) by Surface 


Owner 
ALTE ORE SESE eA CP Pe ED 
Surface Owner (acres) 

BLM _ 
Range _.__BFO CFO FS State Private __ Total 
Yearlong " 0 0 0 10 10 
Crucial Winter Y earlong 0 0 0 0 19 29 
Crucial Winter 44 0 0 26 75 144 
Winter Yearlong Ok 0 0 58 419 546 
Total 122 0 0 x4 §23 728 


Moose 


In North America. moose occur from Alaska to the northeastern United States 
and south along the Kecky Mountains into Colorado. In Wyoming, this species 
occurs in the western half and isolated southern areas of the state. Typical moosy 
habitats in the Rocky Mountains inciude willow, spruce, fir, aspen, or birch. 
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These habitats are common to forested riparian, shrubby riparian, and wet 
meadow vegetation types. Willow is an important dietary component on all sea- 
sonal ranges, especially winter range when grasses, forbs, and aquatic vegetation 
are less available. Moose tend to have strong affinity for specific home ranges, 
but will make seasonal migrations in search of suitable forage and habitat. Major 
mortality factors include hunting, starvation, and predation. Common predators 
include mountain lion, wolverine, coyote, bear, lynx, and domestic dog (Fitzger- 
ald et al. 1994). 


Table 3—42 Existing Elk Disturbance (Fortification Creek) by Sub- 
watershed 


AR EE ER IE I TE 
Crucial Winter Crucial Winter 


Sub-watershed Yearlong _Yearlong Winter __Yearlong Total 
Little Bighorn River 0 0 0 0 
Upper Tongue River 0 0 0 0 0 
Middle Fork Powder River 0 0 0 0 0 
North Fork Powder River 0 0 0 0 0 
Upper Powder River 546 29 10 142 727 
South Frk Powder River 0 0 0 0 0 
Salt Creek 0 0 0 0 0 
Crazy Woman Creek 0 0 0 0 0 
Clear Creek 0 0 0 0 0 
Middle Powder River 0 0 0 0 0 
Little Powder River 0 0 0 0 0 
Little Missouri River 0 0 0 0 0 
Antelope Creek 0 0 0 0 0 
Dry Fork Cheyenne River 0 0 0 0 0 
Upper Cheyenne River 0 0 0 0 0 
Lightning Creek 0 0 0 0 0 
Upper Belle Fourche River 0 0 0 0 0 
Middle North Casper River 0 0 0 0 0 
Total 546 29 10 142 727 


Moose ranges are extremely limited within the Project Area. In the Project Area 
smoose ranges are restricted to areas along the western project boundary in the 
Bighorn Mountains. In the Rocky Mountains, moose typically rely upon a mix- 
ture of willow, spruce, fir, aspen, or birch. The type and distribution of moose 
ranges within sub-watersheds and by land ownership are presented in Table 3-43 
and Table 3-44, respectively. Figure 3—14 depicts moose ranges within the Pro- 
ject Area. The distribution of moose ranges by vegetation type is presented in 
Table 3-45. 


No existing disturbance for moose habitats occurs within the Project Area. 
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Table 3-43 _ Distribution of Moose Ranges by Surface Ownership 


EI TE OE EEE EELS, | ERT ATS RN ee 
Surface O., .. (acres) 


BLM 
Range BFO CFO FS State Private 
Crucial Winter Yearlong 9 0 0 100 832 
Crucial Yearlong 0 0 ] 0 138 
Undetermined/Undocumented 0 0 0 7 609 
Winter Yearlong 0 0 0 169 1,634 
Yearlong 0 0 l 285 2,772 
Total 9 0 2 561 5,985 


Table 3-44 _ Distribution of Moose Ranges by Sub-watershed 


Moose Ranges (acres) 
Crucial Winter Crucial | Undetermined/ Winter 


Sub-watershed Yearlong Yearlong Undocumented Yearlong Yearlong 
Little Bighorn River 0 0 0 0 420 
Upper Tongue River 940 139 0 1,473 2,161 
Middle Fork Powder River 0 0 9 0 0 
North Fork Powder River 0 0 654 0 0 
Upper Powder River 0 0 0 0 0 
South Fork Powder River 0 0 0 0 0 
Salt Creek 0 0 0 0 0 
Crazy Woman Creek 0 0 0 0 443 
Clear Creek 0 0 0 330 18] 
Middle Powder River 0 0 0 0 0 
Little Powder River 0 0 0 0 0 
Little Missouri River 0 0 0 0 0 
Antelope Creek 0 0 0 0 0 
Dry Fork Cheyenne River 0 0 0 9 0 
Upper Cheyenne River 0 0 0 0 0 
Lightning Creek 0 0 0 0 0 
Upper Belle Fourche River 0 0 0 0 0 
Middle North Casper River 0 0 0 0 0 
Total 940 139 663 1,803 3,205 
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Table 3-45 Moose Ranges by Vegetation Type 


PR nes ee 
Moose Ranges (acres) 


Crucial 
Crucial Winter Winter 
Vegetation Type Yearlong _Yearlong _Yearlong _Yearlong Undetermined 
Agriculture 0 120 670 499 0 
Aspen 10 l 0 53 0 
Coniferous Forest 843 1,371 2,800 10,976 1,792 
Forested Riparian 41 965 798 947 1,628 
Herbaceous Riparian 5 0 3 43 0 
Mixed Grass Prairie 239 2,772 7,261 9,231 341 
Other Shrublands 0 0 0 244 8 
Sagebrush Shrublands 252 841 2,436 4,121 3,117 
Shortgrass Prairie 0 47 111 222 33 
Shrubby Riparian 8 3,151 3,666 6,128 0 
Water 0 0 38 0 0 
Wet Meadow 96 854 1,755 2.037 214 


Raptors 


Common raptor species expected to occur in suitable habitats within the Project 
Area include northern harrier (Circus cyaneus), golden eagle (Aquila chrysaetos), 
red-tailed hawk (Buteo jamaicensis), Swainson’s hawk (Buteo swainsoni), fer- 
ruginous hawk (Buteo regalis), American kestrel (Falco sparverius), prairie fal- 
con (Falco mexicanus), great horned owl (Bubo virginianus), short-eared owl 
(Asio flammeus), and burrowing owl (Athene cunicularia). The following sec- 
tions briefly describe distribution, occurrence in Wyoming, ecology, and poten- 
tial threats to raptor species that may occur within the Project Area. 


Northern Harrier 

This species occurs throughout much of North America with highest densities in 
the prairie pothole region of the U.S. and Canada (Kingery 1998). Harriers nest 
in a variety of habitats, including native and non-native grasslands, agricultural 
lands, and emergent wetland marshes and mountain sagebrush (Kingery 1998). In 
Wyoming, this species is a common summer resident feeding mostly on small 
mammals that it discovers while gliding (Luce et al. 1999). Possible threats may 
include direct disturbance or destruction of breeding habitats, habitats important 
to prey species, and indirect disturbance from construction, operation, or recla- 
mation activities that may lead to nest failure or abandonment. 


Bald Eagle 

The bald eagle occurs throughout North America from Alaska to Newfoundland, 
and from southern Florida to southern California. In Wyoming, this bird is a 
breeding resident occurring in suitable habitats throughout the state. Breeding 
pairs utilize large, mature cottonwoods or conifer trees to hold their nests. These 
trees are often located near large streams, rivers, or lakes that support large popu- 
lations of fish, an important prey base. Eagles also rely upon medium-sized 
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mammals (e.g., prairie dogs and jackrabbits), waterfowl, and wildlife and live- 
stock carrion, depending upon the season and availability. Bald eagles nest 
throughout Wyoming and the Project Area. Nest location data for nests within 
the Project Area was provided by the WGFD Nongame Division. In the Project 
Area, active nests and winter roosts tend to be associated with forested riparian 
areas and large lakes and reservoirs that have mature cottonwood trees for nest- 
ing and roosting. Threats to this species include human disturbance, loss of suit- 
able nesting and roosting trees, and prey scarcity due to anthropogenic effects. 


Golden Eagle 

In North America, this species occurs throughout the mountain and grassland 
regions where medium-sized mammals are available and abundant (Glinski 
1998). Golden eagles typically nest on open cliffs or in trees. Important foraging 
habitats include grasslands, sagebrush, and farmlands (Kingery 1998). In Wyo- 
ming, this species is considered a common year-round resident feeding mostly on 
jackrabbits, rodents, small mammals, and carrion in the winter (Luce et al. 1999). 
Possible threats to this species may include disturbance of nesting areas leading 
to abandonment and disturbance or destruction of important habitats to prey spe- 
cles. 


Red-tailed Hawk 

Red-tailed hawks use a variety of habitats and range from Alaska south to Pa- 
nama and east to Nova Scotia and the Virgin Islands (Kingery 1998). This spe- 
cies typically nest in patches of tall trees or on secluded cliff faces. In Wyoming, 
this species is considered year-round resident common to most habitats under 
9,000 feet elevation including prairie grasslands, riparian areas, sagebrush com- 
munities, and pinyon/juniper woodlands (Luce et al. 1999). Typical prey include 
rodents and other small mammals. Possible threats to this species may include 
direct disturbance or destruction of breeding habitats, habitats important to prey 
species, and indirect disturbance from construction, operation, or reclamation 
activities that may lead to nest abandonment. 


Swainson’s Hawk 

The Swainson’s hawk is a New World hawk, breeding in North America and 
wintering in South America. This species will build their own nest in the tops of 
isolated trees or use nests built by magpies, crows, ravens, or other hawks 
(Kingery 1998). In Wyoming, this species is considered a summer resident com- 
mon to grasslands and shrublands under 9,000 feet elevation (Luce et al. 1999). 
This species typically preys on rodents, small mammals, and occasionally rab- 
bits. Concern for this species has increased following reports of significant habi- 
tat loss and exposure to pesticides on wintering grounds in South America. 
Swainson’s hawk are relatively sensitive to human disturbance near active nests. 
Possible threats to this species may include direct disturbance or destruction of 
breeding habitats, habitats important to prey species, and indirect disturbance 
from construction, operation, or reclamation activities that may lead to nest 
abandonment. 
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Rough-legged Hawk 

The rough-legged hawk (Buteo lagopus) occurs from the northern latitudes of 
Canada during the summer months and in the United States from California east 
to Maine in the winter months. In Wyoming, this species occurs in the short- and 
mixed-grass prairies and sagebrush and other shrublands. Winter prey species 
include rodents, medium-sized mammals and upland birds. This species is con- 
sidered a common winter resident in Wyoming (Luce et al. 1999). The primary 
threats in the Project Area are the loss of suitable prey and disturbance of suitable 
wintering and hunting habitats. 


Ferruginous Hawk 
The ferruginous hawk (Buteo regalis) occurs from southwestern Canada through 
the western U.S. and south into northern Mexico. This species breeds mainly in 
the northern part of its range and occupies the southern parts only in the winter. 
' The heart of the most suitable nesting habitat is in the Dakotas (Glinski 1998). 
Nesting habitat is typically in shortgrass prairies where trees, similar constructed 
structures, cliffs, or even hilltops are used. Preferred foraging habitats include 
grasslands and shrublands (Kingery 1998). Ferruginous hawks typically feed on 
small to medium-sized mammals including jackrabbits, cottontails, ground squir- 
rels, and prairie dogs (Kingery 1998). In Wyoming, this species is considered a 
common year-round resident (Luce et al. 1999). Possible threats include physical 
disturbance to suitable nesting habitats and habitats vital to populations of prey 
species. 


American Kestrel 

The American kestrel (Falco sparverius) is found throughout North and South 
America from Alaska south to the southernmost tip of South America. This spe- 
cies is known to breed in every state of the U.S., except Hawaii, and each prov- 
ince of Canada. American kestrels prefer open country with sufficient perches 
(e.g., dead trees, rock outcrops, utility poles and wires) for hunting insects and 
small mammals (Kingery 1998). Nesting sites often include tree cavities, crev- 
ices, cliffs, and nest boxes. In Wyoming, the kestrel is a common summer resi- 
dent of suitable habitats below 8,500 feet elevation. Relatively tolerant of human 
activity, a possible threat to this species would be removal or destruction of suit- 
able nesting substrates. 


Prairie Falcon 

The prairie falcon (Falco mexicanus) range over the western half of North Amer- 
ica from southern Alberta, Saskatchewan, and British Columbia south to central 
Mexico (Kingery 1998). This species tends to nest on open cliff faces. Prairie 
falcons hunt birds and small mammals from perches and while soaring. In Wyo- 
ming, the prairie falcon is considered a common resident nesting in cliff habitats 
of open areas (Luce et al. 1999). Threats to this species may include displace- 
ment from traditionally nesting habitats due to human activity. 


Great Horned Owl 

The great horned owl (Bubo virginianus) occurs from the northern edge of the 
boreal forest in Alaska and Canada to the southern tip of South America. This 
owl typically nests in wooded areas adjacent to open spaces such as shrublands, 
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grasslands, and farm fields that provide excellent opportunity for hunting rodents 
and other small mammals (Kingery 1998). In Wyoming, this owl is considered a 
common resident of most habitats under 9,000 feet elevation, especially cotton- 
wood and riparian areas (Luce et al. 1999). Habitat loss is an important consid- 
eration in some areas of this species range, but in Wyoming human-caused mor- 
talities is likely a more serious issue. 


Short-eared Ow! 

The short-eared owl (Asio flammeus) occurs throughout Canada and central and 
northern United States. In Wyoming, this species is a common year-resident 
(Luce et al. 1999). This owl is a ground-nestiug species, building its nest of 
grasses, weeds, and down feathers in short- and mixed-grass prairies and herba- 
ceous wetlands (Kingery 1998). Threats to this species include the conversion or 
alternation of historically treeless prairies and increased predation by domestic 
dogs and cats, foxes, coyotes, and skunks due the expansion of human develop- 
ment. 


Burrowing Owl 

The burrowing owl (Athene cunicularia) occurs throughout the western United 
States, southwestern Canada, and northern Mexico. In Wyoming, this species is a 
breeding summer resident occurring throughout much of the state and (Luce et al. 
1999). This species occupies rodent burrows and nests primarily in short- and 
mixed-grass prairies and shrublands. In many areas, this owl favors prairie dog 
colonies, that provide well-maintained burrows for nesting, mounds for perching, 
and low vegetation for unobstructed views of potential predators. Threats to rural 
populations include plague outbreaks, poisoning of rodent colonies, and elimina- 
tion of nesting sites due to the conversion of prairie and shrublands to agricul- 
tural uses (Kingery 1998). 


The Project Area is known to support suitable habitat for each of the raptor spe- 
cies listed (Luce et al. 1999). Although the presence of these raptor species has 
been documented in the Project Area, more specific data regarding their popula- 
tion size or patterns of occurrence were not available. 


Upland Game Birds 


Several species of upland game birds may occur within the Project Area, includ- 
ing ring-necked pheasant (Phasianus colchicus), gray partridge (Perdix perdix), 
blue grouse (Dendragapus obscurus), wild turkey (Meleagris gallopavo), mourn- 
ing dove (Zenaida macroura), sage grouse (Centrocercus urophasianus) and 
sharp-tailed grouse (7vmpanuchus phasianellus) (Luce et al. 1999). Specific con- 
cerns regarding the sage grouse and sharp-tailed grouse were identified during 
the scoping process. No other species were spcifically identified during the scop- 
ing process and therefore are not addresed further. 


Sage Grouse 


The sage grouse is a species of the sagebrush community in the plains and foot- 
hills of the arid west. This species occupies short- and mixed-grass prairies, 
sagebrush shrublands and other shrubland communities, wet meadows, and agri- 
cultural areas (Luce et al. 1999). Males of this species have an extravagant mat- 
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ing display that is performed on historical strutting areas termed “leks” (Terres 
1980). In Wyoming, this species occurs as a breeding resident of habitats below 
8,300 feet elevation throughout the state (Luce et al. 1999). Sage grouse leks oc- 
cur throughout the Project Area. Direct disturbance of leks, nesting areas, and 
brood-rearing areas, and other human disturbance are the key threats to this spe- 
cies in the Project Area. 


The 2001 Sage Grouse Job Completion Report, Sheridan Region, was referred to 
for information specific to the Project Area (Oedekoven 2001). The Sheridan 
Region of the WGFD approximates the Project Area. In the Sheridan Region, 
269 lek locations are documented. Although distributed widely throughout the 
Project Area, most of these known leks occur in Campbell County on privately 
owned lands. Lek complexes are defined as one or more leks within approxi- 
mately 0.5 to 2.0 miles of each other. Male sage grouse are known to breed on 
several different leks within a single breeding season. The WGFD rely upon lek 
complex data as the basis for analyzing sage grouse population trends. The num- 
ber of active lek complexes has remained relatively stable for the past ten years, 
primarily because a single lek within a complex will characterize that complex as 
active. Average peak male attendance in 2001 was significantly lower than the 
previous year. Based on typical sex ratios of approximately one male for every 
two females, the trend in sage grouse populations in the Sheridan Region are ex- 
periencing a low period during a ten-year cycle of highs and lows. Overall, the 
sage grouse population appears to be steadily declining within the Project Area. 


Plains Sharp-tailed Grouse 

The sharp-tailed grouse occurs throughout much of central Canada and from 
Montana to central Nebraska. This species inhabits short- and mixed-grass prai- 
rie, sagebrush shrublands, woodland edges, and river canyons. In Wyoming, this 
species is restricted to mixed-grass prairie grasslands, sagebrush, shrublands, 
shrubby riparian areas and wet meadows of the eastern half of the state (Luce et 
al. 1999). Each spring, the males perform elaborate mating dances on historical 
dancing grounds called leks (Terres 1980). This species is a common breeding 
resident throughout Wyoming and is expected to occur in suitable habitats within 
the Project Area (Luce et al. 1999). Data provided by the WGFD, Nongame Di- 
vision, indicate plains sharp-tailed grouse leks occur primarily in the northwest- 
ern portion of the Project Area. Physical disturbance of nesting and brood-rearing 
habitats and human disturbance at or near leks are primary threats to this species 
within the Project Area. 


Waterfowl 


Suitable waterfowl habitats within the Project Area include major rivers, streams, 
creeks, draws, lakes, and ponds. Waterfowl! species that can be expected to occur 
in the area include Canada goose (Branta canadensis), wood duck (Aix sponsa), 
mallard (Anas platyrhynchos), gadwall (Anas strepera), green-winged teal (Anas 
crecca), American wigeon (Anas americana), northern pintail (Anas acuta), 
northern shoveler (Anas clypeata), blue-winged teal (Anas discors), cinnamon 
teal (Anas cyanoptera), canvasback (Aythya valisineria), and redhead (Aythya 
americana) (National Geographic 1999). 
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The occurrence and distribution of these species is variable and influenced by 
local conditions such as aquatic habitat, adjacent upland habitat, season, and land 
use practices. These waterfowl species are expected to occur in suitable habitats 
within the Project Area during the appropriate species-specific nesting, migra- 
tion, and wintering seasons. 


Aquatic Species 


Of the 18 sub-watersheds identified within the Project Area, ten would receive 
produced water from CBM wells. These ten sub-watersheds are included in the 
five major watersheds within the project area. The five major watersheds and 
their corresponding sub-watersheds are: 


>» Powder River Basin, including five sub-watersheds: Upper Powder River 
Basin, Salt Creek Basin, Crazy Woman Creek Basin, Clear Creek Basin, 
and the Middle Powder River Basin; 


Little Powder River Basin; 
Upper Tongue River Basin; 
Upper Belle Fourche River Basin; 


Upper Cheyenne River Basin including two sub-watersheds: Antelope 
Creek Basin and Upper Cheyenne River Basin. 


V WV 
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Additional details about the sub-watersheds are presented in the discussion of 
surface water, which begins on page 3—14. 


Specific habitat data for many of the streams and rivers within the Project Area 
were not available; however, general existing conditions for the five major water- 
sheds were available (Wiley 2001a). Lack of accurate data for fish populations, 
patterns of occurrence, and habitats in all, or portions of, these drainages limits 
information on fish distribution, particularly native non-game fish, within the 
Project Area. Descriptions of the existing conditions for the Powder River Basin, 
Little Powder River Basin, Tongue River Basin, Belle Fourche River Basin, and 
Cheyenne River Basin follow. 


Powder River Basin 


The Powder River is a rare example of a free-flowing prairie stream. No dams 
exist over its entire length. Including tributaries, the drainage encompasses ap- 
proximately 8,000 square miles. The South Fork Powder, Salt Creek, Clear 
Creek, and Crazy Woman Creek are major tributaries. Virtually all of the bottom- 
land and riparian areas of the PRB are privately owned. Public lands, usually 
sagebrush or grasslands in uplands adjacent to the river, are managed by the 
BLM and are concentrated in the PRB about mid-way down the Powder River 
and in the upper reach of the South Fork Powder River (Bradshaw 1996). 


Historically, the PRB was used extensively and almost exclusively for cattle and 
sheep grazing. Oil and gas developments and recently developed coal mines have 
become dominant land uses over the past 80 years (Bradshaw 1996). 


Perennial streams in the PRB include the South Fork Powder River, Salt Creek, 
Crazy Woman Creek, and Clear Creek. Another 52 intermittent or ephemeral 
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tributaries to the Powder River also exist. Although species presence or abun- 
dance data are lacking for most of these seasonal tributaries, none support game 
fish and most are believed to hold no fish at all. Two of the native fish species 
that do occur, goldeye and sturgeon chub, are considered rare by the WGFD 
(Bradshaw 1996). 


Native stream-dwelling gamefish are channel catfish, sauger, shovelnose stur- 
geon, and stonecat. Channel catfish, sauger, and shovelnose sturgeon occur most 
commonly below the mouth of Crazy Woman Creek as seasonal migrants from 
the Yellowstone River or the Powder River in Montana. Trout are found in the 
headwaters of South Fork Powder River, Willow Creek and Sanchez Creek 
(Bradshaw 1996). 


The Powder River supports a diverse fish fauna of mostly native, nongame spe- 
cies, but specific life history information is lacking for most main stem Powder 
River fishes. Sturgeon chub, once endemic to several Wyoming rivers, but now 
found only in the Powder River, are considered rare by the WGFD. This species 
is not only adapted to turbidity, but apparently requires it because they are not 
found above the confluence of Salt Creek and the Powder River where turbidity 
is reduced. This spring spawner is found over swift rocky riffles throughout the 
Powder River (Bradshaw 1996). 


Prior to 1978, the shovelnose sturgeon was considered rare; however, more re- 
cently it has been recognized as a fairly common seasonal migrant from the Yel- 
lowstone River in Montana. When they are present in the Powder River during 
the spring a small, but unknown, number of fish are taken by anglers. Shovelnose 
sturgeon are known to use Clear Creek and Crazy Woman Creek for spawning 
but, because of sampling difficulties, it is unknown if they use the Powder River 
for spawning or how far they ascend the river (Bradshaw 1996). 


Basin geology is responsible for the river’s reputation as a turbid, muddy stream. 
The Powder River has a typical snowmelt hydrograph driven by accumulations in 
the southern Bighorn Mountains. Peak flows occur from April through June and 
low flows occur from November through February. Flow variation is naturally 
high and is exacerbated by irmgation withdrawals throughout the drainage. Re- 
peated withdrawal and return of irrigation water undoubtedly contributes to high 
summer temperatures that reach 85 to 90°F. Such high water temperatures are 
lethal to salmonids and may influence aquatic invertebrate diversity that has been 
characterized as low (Bradshaw 1996). 


Though occasionally the river clears, it is typically very turbid during spring » 1n- 
off and after storms. The river is generally shallow and contains portions of shift- 
ing streambed composed of fine sands and clays that provide minimal aquatic 
invertebrate habitat. Low light penetration through the turbid water also contrib- 
utes to low aquatic invertebrate production by inhibiting vegetation growth 
(Bradshaw 1996). 


Salt Creek is a major tributary of the Powder River and, during low flow periods, 
contributes the majority of the flow to the Powder River. Streamflows in Salt 
Creek are augmented by water discharged from oil and gas wells drilled in the 
Salt Creek Field near Midwest, Wyoming. This water contains elevated levels of 
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TDS, chlorides, sulfates, and sodium. Depending on the time of year, these con- 
stituents can be diluted fairly quickly after Salt Creek joins the Powder River, or 
may remain at elevated levels during low flow periods. Although fish in Salt 
Creek apparently do not suffer from elevated chemical constituents or the small 
amounts of oil found in the water, toxicity for zooplankton (Cereodaphnia spp.) 
and fathead minnows has been documented (Bradshaw 1996). 


Extreme fluctuation in streamflow and temperature, low aquatic invertebrate pro- 
duction, high turbidity, and dissolved solids, and an unstable streambed limit the 
population visibility of salmonids and most Wyoming gamefish. Consequently, 
sportfish management options are limited. Similar conditions prevail in the tribu- 
taries of the Powder River (Bradshaw 1996). 


Little Powder River Basin 

The fish assemblage in the Little Powder River basin in northeast Wyoming is 
limited due to a lack of habitat and low flow. The northern three-fourths of the 
Little Powder River Basin is sagebrush steppe and ponderosa forest, whereas the 
southern one-fourth is mixed-grass prairie. Land use in the basin is primarily 
livestock grazing with hay production in the valleys and riparian areas (Stewart 
1996). 


The Little Powder River drainage covers |,836 square miles. Roughly 10 percent 
of the drainage is public land, including National Grasslands, BLM, and State of 
Wyoming lands. Elevation in the drainage ranges from 3,340 feet at the Wyo- 
ming-Montana border to 4,900 feet on the Belle Fourche-Little Powder hydro- 
graphic divide near Gillette (Stewart 1996). 


Flowing water in this drainage is restricted to three stream reaches, all of which 
are on private land. The Little Powder River and a short reach of the Dry Fork of 
the Little Powder River below its confluence with Moyer Springs Creek have 
perennial water. The only coldwater habitat in the drainage is Moyer Springs 
Creek, a 0.5 mile reach of stream that contains a wild brook trout population with 
flows usually less than one cfs. There is no perennial water in any of the other 
tributary streams in the drainage. There is only one small standing water lake, 
Weston Reservoir (Little Powder Reservoir), that is suitable for gamefish and on 
accessible public land (Stewart 1996). 


Habitats for fish are very limited in this drainage due to the low mean annual wa- 
ter balance and overall small size of the ephemeral streams. During extreme low 
water periods, habitat may be restricted to large pools that become isolated when 
streamflows cease. Many standing waters do not consistently support fish popu- 
lations due to drying or low water levels during drought periods. [he low water 
levels contribute to winterkill or summer die-offs. Channel catfish populations 
exist in the lower Little Powder River, but because of the stream’s small size the 
potential for a sport fishery is very low. There are several limiting factors in the 
Little Powder River Basin. Lack of water limits fish habitats and low-water con- 
ditions in standing waters and lack of perennial flow in most of the drainage lim- 
its sport fishery potential and indigenous fishes in the basin (Stewart 1996). 
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Upper Tongue River Basin 

The Upper Tongue River drainage in northcentral Wyoming has a diverse fish 
assemblage. Streams in the headwaters contain Snake River cutthroat trout, rain- 
bow, brown, and brook trout, whereas a reach of the lower river contains sauger 
and smallmouth bass. The headwaters of the Tongue River drainage originate on 
the east side of the hydrographic divide of the Bighom National Forest. After the 
North and South Tongue Rivers join to form the main stem Tongue River, the 
flow is primarily east and north until the Tongue River flows into Montana. 
Standing waters in this basin are primarily privately owned ponds, many of 
which are unsuitable for supporting fish populations. Elevations in the Tongue 
River drainage vary from 3,470 feet t010,046 feet (Wiley 2001). 


The North and South Tongue watersheds are predominantly conifer and alpine 
meadows with extensive willow complexes in some riparian areas. Logging, live- 
stock grazing, and road building have accelerated the natural erosion process that 
contributes silt to the system. The Tongue River flows through a canyon for sev- 
eral miles before exiting onto the plains near the Bighorn National Forest bound- 
ary at the town of Dayton. From Dayton to the state line, it flows through an al- 
luvial floodplain. Land use on this floodplain is predominantly agriculture, but 
residential development and one coal mine also exist (Wiley 2001a). 


The South Tongue and North Tongue watersheds are conducive to natural trout 
reproduction. Below the canyon, suitable mountain whitefish reproductive habitat 
exists, and the Lower Tongue River supports suitable spawning habitat for sau- 
ger, smallmouth bass, stonecats, rockbass and other native and non-native non- 
game species (Wiley 2001a). Although some of these streams support suitable 
trout spawning habitat, much of this drainage supports native and non-native 
game fish. 


The absence or scarcity of deep pools in several of the headwater tributary 
streams limits the habitat diversity and potential for larger fish populations. 
Sedimentation limits natural fish and macroinvertebrate production in many 
streams, especially the upper North Tongue watershed. Irrigation diversions re- 
duce flows on many streams, and these reduced flows usually occur during criti- 
cal life stages of fish and macroinvertebrates. From Interstate 90 downstream to 
the border, irrigation diversions form barriers that impede seasonal upstream 
movements of channel catfish, sauger, and smailmouth bass, as well as certain 
nongame species. Fish, especially channel catfish, move downstream in the fall 
and winter into Tongue River Reservoir in Montana, and the barriers impede up- 
stream movement during spring (Wiley 2001a). 


Upper Belle Fourche River Basin 


The Upper Belle Fourche River drainage has over 3,762 square miles in the ba- 
sin. Elevations in the drainage range from 3,100 feet in the northeast corner of 
Crook County at the Wyoming-South Dakota state line to 6,645 feet at Warren 
Peak. The topography is mostly rolling grasslands and sagebrush, with the excep- 
tion of the ponderosa pine-dominated forest in the Black Hills National Forest. 


The principal use of the drainage is for livestock grazing and hay production. 
Water diversions for irrigation are common. Other uses common in the drainage 
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include oil and gas production, timbering, mining for coal and bentonite, and rec- 
reation (Wiley 2001a). 


Most of the streams are unsuitable for coldwater fish and offer limited potential 
for warmwater game fish, due to water diversion and lack of suitable habitat. 
Beaver ponds on some minimal flow streams provide localized trout habitat and 
many of the small streams in the Black Hills depend on beaver ponds to provide 
eliminate these ponds for fisheries. There are only four streams in the drainage 
that contain self-sustaining trout populations including Sand Creek, Spotteditail 
Creek, Cold Springs Creek, and Ogden Creek. The majority of the game fish po- 
tential exists in the numerous farm ponds and reservoirs, but many of these are 
subject to periodic winter or summer kills due to limited water availability. Many 
of the farm ponds and privately owned reservoirs contain stunted populations of 
- bullhead or green sunfish. The largest lentic fishery in the drainage is Keyhole 
Reservoir (Wiley 2001a). 


Suitable habitats for game fish are minimal in the Upper Belle Fourche River 
drainage, due to the small size and low flow of the Upper Belle Fourche River 
and its tributaries. Small reservoir impoundments are abundant in this drainage, 
and game fish habitats are restricted to small impoundments and to a relatively 
few stream segments. Fish habitats in many streams are mainly confined to pools 
that may be isolated during extreme low water conditions. Lentic water habitats 
are limited by drought periods, drawdowns for irrigation, and stock watering. 
Shallow depths of lentic habitat often limits overwintering for fish, periodically 
resulting in partial or complete winterkills (Wiley 2001 a). 


Existing limiting factors for the Upper Belle Fourche River Basin include low 
oxygen and high temperatures during periods of low flow, cattle grazing impacts 
(i.e., nutrient enrichment, and compacting and devegetation of upland and ripar- 
ian areas leading to increased erosion and siltation), and exotic species invasion 
(Wiley 2001a). 


Upper Cheyenne River Basin 


The Upper Cheyenne River qualifies as one of Wyoming’s free-flowing prairie 
streams because it is not dammed until it reaches Angostura Reservoir in South 
Dakota. The surface area of the basin is approximately 5,160 square miles. The 
basin contains the southem end of the Black Hills, the breaks of the Rochelle 
Hills south of Gillette, and the rolling hills and grasslands north of Lusk. Eleva- 
tions range from 3,500 feet where the river enters South Dakota to 6,000 feet in 
the sand hills of Converse County. Sagebrush and grasslands are the predominant 
vegetation types in the basin, with ponderosa pine in the Black Hills and Ro- 
chelle Hills (Wiley 2001a). 


Virtually all of tie bottomland and riparian areas of the Cheyenne River are pri- 
vately owned; however, about 45 percent of the basin is public land managed by 
the BLM, FS, and State Land and Farm Loan Office. Major land uses include oil 
and gas development, bentonite mining, and livestock grazing and associated 
irrigation diversions, reservoirs, and stock ponds (Wiley 2001 a). 
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The Lower Cheyenne River becomes intermittent in most years. Because the 
Cheyenne River and major tributaries are intermittent most years, the drainage 
has been considered unsuitable for game fish, but Patton (1996) confirmed the 
presence of green sunfish and black bullhead in Beaver Creek. Within the Upper 
Cheyenne River drainage, there are 56 other tributaries considered by the WGFD 
as unsuitable to support game fish (Wiley 200 1a). 


The Upper Cheyenne River hydrograph is driven by low elevation snow accumu- 
line, flows cease during most years. The repeated withdrawal, warming, and re- 
turn of irrigation water undoubtedly contributes to high summer temperaturcs 
that reach 70 to 80°F during summer. The Cheyenne River and many of its tribu- 
tanies flow through erodable shales, claystones, sandstones, and bentonite depus- 
its. This underlying geology causes most basin streams to be generally turbid, 
particularly during runoff or after storm events. Turbidity prevents light penetra- 
tion needed for growing aquatic vegetation, channel instability, and high tem- 
an environment hostile to fish species not adapted to such conditions (e.g., game 
fish) (Wiley 200ia). 


Existing limiting factors for the Upper Cheyenne River Basin, such as extreme 
fluctuation in streamflow and temperature, low aquatic invertebrate production, 
and high turbidity, limit the ability of most streams to support game fish, particu- 
larly cold- and cool-water species. Little is known of the habitat requirements, 
relative abundance, or spatial distribution of indigenous fish in the Upper Chey- 
enne River Basin. There is presently no baseline against which to measure in- 
digenous fish population trends. There have been repeated illegal introductions of 
green sunfish and black bullhead into waters where they become overabundant, 
precluding game species and native non-game species from some areas (Wiley 
200 1a). 


Within the Project Area, major rivers, creeks, draws, lakes, and ponds support a 
variety of fish species. Table 3—46 shows the occurrence of fish species by water- 
shed. The WDFC assigns status categories to native aquatic species (Wiley 
2001b). These rankings are also listed in Table 3—46. 


Table 3—47 lists preferred habitats for fish species identified to occur within the 
Project Area. Some species occur only in streams and rivers, others occur only in 
lakes and ponds, while others occur in all four habitat types. Table 3-47 indicates 
the preferred habitats only and all species could be found within any of the four 
habitats. 


Threatened, Endangered, or Sensitive Species 
Regional Characterization 


This section briefly discusses the biology of species that have been afforded spe- 
cial status by federal and state agencies including USFWS, FS, BLM, and 
WGEFD. The special status designations include: 
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Table 3-46 Occurrence of Fish Species by Sub-watershed 
a Ne al 


Fish Species Sub-watershed 


Middle Powder 


River’ 
Upper Cheyenne 


Upper Powder 
Dry Fork Chey- 
enne River' 
River’? 
Fourche River’? 
Middle North 
Platte Casper’ 


River'” 


S 
: 


Little Powder 


River' 
Little Missouri 


Powder River' 
South Fork 
owder River' 
Clear Creek' 
River'” 
Upper Belle 


Upper Tongue 
Powder River!” 


River’ 
Middle Fork 
North Fork 
Creek' 
Lightning 
Creek' 


Common Name 
(scientific name) 
Black bullhead 
(Ameirus melas\(N) 
Black crappie X 
(Pomoxis nigromaculatus (1) 
Bigmouth shiner NSS4 
(Notropis dorsalis)(N) 
Brassy minnow NSS6 X X X X 
(Hybognathus hankinsoni(N) 
Brook trout xX X x 
(Salvelinus fontinalis (1) 
Brown trout X x \ 
(Salmo trutta\(\) 
Channel catfish NSS4 x x x xX x x 
X X 


Wyoming Native 
Species Status? 


><] Antelope Creek’ 


Z 
NM 
”N 
ww 
~*~ 
~< 
~< 
~< 
~< 
~< 


x~ K K KK 


(/ctalurus punctatus (N) 

Common carp 

(Cyprinus carpio)\(\) 

Common shiner NSS3 
(Luxilus cornutus)(N) 

Creek chub NSSS xX x x \ X xX 
(Semotilus atromaculatus (N) 

Emerald shiner \ 

(Notropis lutrensis (1) 

Fathead minnow NSS6 x xX xX x x x x x X x x xX X _ xX 
(Pimephales promelas)(N) 

Finescale dace NSSI \ 
(Phoxinus neogaeus)(N) 

Flathead chub NSS3 \ \ x \ \ \ x \ X xX xX \ X \ \ X x 
(Platvgobio gracilis)(N) 

Gizzard shad X \ 
(Dorosoma cepedianum)(N) 

Golden shiner x 
(Notemigonus crvsoleucas)(1) 

Goldeye NSS2 X xX X X X xX 

(Wiodon alosodies\\N) 

Green sunfish x X x \ X \ x x x 
(Lepomis cvanellus (1) 

lowa darter NSS4 \ 
(Etheostoma exile)(N) 


x K~ KX KK 


x~ K~ K KK x KK 
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Table 3-46 Occurrence of Fish Species by Sub-watershed 


Fish Species 


Sub-wat« rshed 


Common Name 
(scientific name) 


Wyoming Native 
Species Status” 


2 


> 


River 
Upper Cheyenne 


Dry Fork Chey- 
River" 


Middle Powder 
River! 

Little Missouri 
Antelope Creek! 
enne River' 
Fourche River 
Middle North 
Platte Casper’ 


Upper Powder 
River'” 


m io ] 
River'” 


Crazy Woman 


Creek' 
Little Powder 


Clear Creek' 
River' 


Little Bighorn 
Upper Tongue 
River’: 
Middle Fork 
Powder River'” 
North Fork 
Powder River! 
South Fork 
owder River' 
Salt Creek! 
Lightning 
Creek' 

Upper Belle 


Johnny darter 

(Etheosoma nigrum)(N) 
Lake chub 

(Couesius plumbeus)(N) 
Lake trout 

(Salvelinus namavcush)\) 
Largemouth bass 
(Micropterus salmoides\(\) 
Longnose dace 

(Rhinichthys cataractae)(N) 
Longnose sucker 
(Catostomus catostomus)(N) 
Mosquitofish 

(Gambusia affinis (1) 
Mountain sucker 
(Catostomus platvrhynchus)\(N) 
Mountain whitefish 
(Prosopium williamsoni)(N) 
Northern redhorse 
(Maxostoma macrolepidotum\\N) 
Plains killifish 

(Fundulus zebrinus(N) 
Plains minnow 
(Hvbognathus placitus)(N) 
Quillback 

(Carpiodes cvprinus (N) 
Rainbow trout 
(Oncorhynchus mvkiss 1) 
Red shiner 

(Cvprinella lutrensis(N) 
River carpsucker 

(Carpiodes carpio\\N) 

Rock bass 

(Ambloplites rupestris (1) 
Sand shiner 

(Notropis stramineus (N) 
Sauger 

(Stizostedion canadense\N) 


Z 
N 
N 
~ 


NSS3 


NSS7 


NSS4 


NSS3 
NSS4 
NSS4 
NSS6 
NSS3 


NSS4 


NSS7 


NSS4 


NSS7 


NSS2 


x K~* K K KK 
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Table 3-46 Occurrence of Fish Species by Sub-watershed 


Fc a | 
Fish Species Sub-watershed 


2 


Upper Cheyenne 


River’ 


Middle Powder 
River' 

Little Missouri 
Antelope Creek' 
Dry Fork Chey- 
enne River' 
Fourche River" 
Middle North 
Platte Casper’ 


Upper Powder 
River'” 


Upper Tongue 
Powder River'* 
River'” 


River'? 
Little Powder 


Clear Creek' 
River' 


owder River' 
Uprer Belle 


Little Bighorn 
Powder River’ 


River’ 
Middle Fork 
North Fork 
South Fork 
Salt Creek' 
Lightning 
Creek’ 


Common Name 
(scientific name) 
Silvery minnow 
(Hvbognathus nuchalis(N) 
Smallmouth bass X xX ' X Xx 
(Micropterus dolomieui\(\) 
Snake River cutthroat trout NSS4 
(Oncorhynchus clarki ssp.«\N) 
Spottail shiner X 
(Notropis hudsonius (1) 
Stonecat NSS4 X X Xx X X Xx X xX xX X 
(Notorus flavus (N) 
Stoneroller NSS4 X 
(Campostoma anomalum)(N) 
Sturgeon chub NSS! X X X 
(Macrhybopsis gelida)(N) 
Walleye 
(Stizostedion vitreum\ |) 
White crappie 
(Pomoxis annularis\(\) 
White sucker NSS7 
(Catostomus commersoni\N) 
Yellowstone cutthroat trout NSS2 
(Oncorhynchus clarki 
bouvieriX{N) ; 
Yellow perch X X xX X 
(Perca flavescens)\(1) 
Notes: 
1. Data from Patton, 1997. 
2. Data from Wyoming Game and Fish Basin Management Plans (Wiley 2001 a). (1) = Introduced species in Wyoming. (N) = Native species in Wyoming. 
3. Status | Species — Populations are physically isolated and/or exist at extremely low densities throughout range. Habitats are declining or vulnerable. Extirpation appears possible. The Wyoming Game and Fish Commision miti- 
gation category is “Vital”. The mitigation objective for this resource category is to realize “no loss of habitat function”. Under these guidelines, it will be very important that the project be conducted in a manner that avoids altera- 
tion of habitat function. Status 2 Species - Populations are physically isolated and/or exist at extremely low densities throughout range. Habitat conditions appear stable. The Wyoming Game and Fish Commision mitigation cate- 
gory is “Vital”. Status 3 Species - Populations are widely distributed throughout its native range and appear stable. However, habitats are declining or vulnerable. The Wyoming Game and Fish Commision mitigation category is 
“High”. The mitigation objective for this category is to realize “no net loss of habitat function within the biological community which encompasses the project site”. Under these guidelines, it will be important that the project be 
conducted in a manner that avoids the impact, enhances similar habitats, or results in the creation of an equal amount of similarly valued fishery habitat. Status 4-7 Species — Populations are widely distributed throughout native 


range and are stable or expanding. Habitats are also stable. There is no special concern for these species. 
BEST COPY AVAILABLE 
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Table 3-47 _—~Preferred Habitats of Fish Species 
A IIE RE TO a 
Habitat Types 


Streams and Pondsand All Habitats 


Rivers Lakes (Lotic and 

Common Name (Lotic) (Lentic) Lentic) Specific Preferred Habitats 

Black bullhead x prefers small muddy lakes; 
found in pools in large and 
small streams 

Black crappie X 

Bigmouth shiner X prefers sandy streams; some- 
times in lakes 

Brassy minnow xX weedy streams, clear creeks 
with sand and gravel bottoms; 
occasionally in lakes 

Brook trout xX prefers small, cold streams and 
beaver ponds; mountain lakes; 
plains lakes occasionally 

Brown trout X prefers larger foothill streams 
with slower-moving waters; 
rarely does well in lakes 

Channel catfish X prefers large clear rivers; toler- 
ates turbid water; game fish in 
lakes 

Common carp X lakes; pools and backwaters in 
rivers 

Common shiner X prefers clear, gravel-bottomed 
streams 

Creek chub X prefers clear, gravel-bottomed 
creeks 

Emerald shiner X 

Fathead minnow X prefers smaller streams, many 
ponds, and some lakes 

Finescale dace X prefers cooi, weedy, small 
streams, ponds, and small lakes 

Flathead chub X prefers large silty rivers 

Gizzard shad X prefers larger streams and res- 
ervoirs 

Golden shiner x prefers standing or slowly mov- 
ing water with abundant vege- 
tation 

Goldeye xX prefers lakes and streams, 
adapted for turbidity 

Green sunfish x prefers pools in small to me- 
dium-sized streams, small 
lakes, ponds, and sloughs 

lowa darter X prefers clear, cool, weedy 
streams, lake shorelines 

Johnny darter X prefers small, stream-red, high 
gradient streams 

Lake chub X prefers cool foothill streams 
and sometimes lakes 

Lake trout xX prefers cold, deep lakes 

Largemouth bass xX prefers lakes and backwaters of 
streams 

Longnose dace X prefers riffles in small and large 
streams 

Longnose sucker X prefers cold water lakes, 
streams and rivers 

Mosquitofish xX prefers streams and lakes 

Mountain sucker xX prefers larger creeks and rivers, 
alpine lakes 
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Be Table 3-47 _—~ Preferred Habitats of Fish Species 
ES ITS 
Habitat Types 
Streams and Ponds and All Habitats 
Rivers Lakes (Lotic and 


Common Name (Lotic) (Lentic) Lentic) Specific Preferred Habitats 

Mountain whitefish X prefers large, cold, clear rivers 

Northern redhorse xX prefers medium-sized streams 
and small lakes 

Plains killifish X prefers shallow sandy streams 

Plains minnow xX prefers slower water and side 
pools in silty streams 

Quillback X 

Rainbow trout x 

Red shiner — xX prefers medium-sized streams 
in medium current 

River carpsucker X prefers clear and turbid rivers 
and streams 

Rock bass X prefers pools in streams 

Sand shiner xX prefers permanent sandy 
streams 

Sauger xX prefers large rivers and reser- 
Voirs 

Silvery minnow X prefers larger rivers 

Smallmouth bass xX prefers cool, clear rivers and 

Pe. large, cool, clear lakes 

Snake River cutthroat xX prefers swift streams 

trout 

Spottail shiner x prefers large rivers and lakes 

Stonecat xX prefers rubble-bottomed 
streams 

Stoneroller X prefers small streams tributary 
to North and South Platte Riv- 
ers 

Sturgeon chub X prefers large, silty rivers 

Walleye xX prefers lakes and rivers 

White crappie x 

White sucker. x prefers lakes and streams, avoid 
current 

Yellowstone cutthroat xX 

trout 

Yellow perch x 


Sources: Baxter and Simon 1970, Woodling 1985 


>» Species listed as threatened or endangered, proposed for listing as threat- 
ened or endangered, or considered as a candidate for listing as threatened or 
endangered by the USFWS, 

Species listed as sensitive by the BLM or FS, and 

Species categorized by WGFD as SSC1-6. WGFD recognizes six classes of 
special concern, of which classes 1, 2, and 3 are considered to be high pri- 
orities for conservation. 


V WV 


ee ee 


The USFWS is directed by the ESA to identify and protect threatened and en- 
dangered plant and animal species. The ESA identifies the following categories 
to rank listed and candidate species. 
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The term “endangered species” means any species that is in danger of extinction 
throughout all or a significant portion of its range [(ESA §3(6)]. In addition to 
determining that a species will be listed as endangered, the USFWS may also 
designate critical habitat for a species as defined in section 3(5) of the ESA [ESA 


§4(b)(6)(C)j. 


Except as provided in sections 6(g)(2) and 10 of the ESA, with respect to any 
endangered species of fish or wildlife listed pursuant to section 4 of the ESA it is 
unlawful for any person subject to the jurisdiction of the United States to import, 
export, take, possess, deliver, receive, carry, transport, ship, or sell or offer for 
sale any such species, or violate any regulation pertaining to such species [ESA 
§9(a)(1)(A-G)]. The term “take” means to harass, harm, pursue, hunt, shoot, 
wound, kill, trap, capture, or collect, or to attempt to engage in any such conduct 
[ESA §3(18)]}. 


Except as provided in sections 6(g)(2) and 10 of the ESA, with respect to any 
endangered species of plant listed pursuant to section 4 of the ESA it is unlawful 
for any person subject to the jurisdiction of the United States to import, export, 
remove and reduce to possession, maliciously damage or destroy, remove, cut, 
dig up, deliver, receive, carry, transport, ship, or sell or offer for sale any such 
species, or violate any regulation pertaining to such species [ESA §9(a)(2)(A-E)]. 


The term “threatened species” means any species that is likely to become an en- 
dangered species within the foreseeable future throughout all or a significant por- 
tion of its range [ESA §3(19)]. In addition to determining that a species will be 
listed as threatened, the USFWS may also designate critical habitat for a species 
as defined in section 3(5) of the ESA [ESA §4(b)\(6)(C)]. 


Whenever a species is listed as threatened pursuant to section 4(c) of the ESA, 
the USFWS shall issue such regulations as deemed necessary and advisable to 
provide for the conservation of such species. The USFWS may by regulation 
prohibit any act prohibited under section 9(a)(1) for fish and wildlife species, or 
section 9(a)(2) for plant species with respect to endangered species [ESA §4(d)]. 
In general, equivalent protections are given for threatened species as are given 
for endangered species, based on the USFWS’ implementing regulations for 
threatened species (50 CFR 17.31). 


Proposed species are those species for which the USFWS has published a pro- 
posed rule for listing under the provisions of section 4(b\(5) of the ESA. The 
USFWS has 12 months to act on such a proposal, although this period may be 
extended in cases where additional information is needed to complete the listing 
package, or where other priorities cause the postponement of completion of the 


listing package. 


Candidate species are those species for which the USFWS has sufficient informa- 
tion on biological vulnerability and threats to warrant issuance of a proposed rule 
for listing, but for which publication of a proposed rule for listing is precluded by 
other higher priority listing actions (“warranted but precluded”). The candidate 
list also includes all species for which a petition finding of warranted but pre- 
cluded has been issued. For example, a petition was submitted to the USFWS 
requesting that the black-tailed prairie dog be listed as threatened. The USFWS 
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has ruled that it has sufficient information to list the blacck-tailed prairie dog, but 
that other listing priorities preclude the issuance of a proposal to list the black- 
tailed prairie dog. The candidate list is reviewed on an annual basis, most re- 
cently in findings issued on October 30, 2001. 


Candidate species are not afforded any federal statutory protections until such a 
time as a proposed rule for listing is published. Nevertheless, candidate species 
are often considered during project development in order to avoid the need for 
additional consultation and the potential for project delays in the event that a spe- 


cies is proposed for listing, or listed, prior to project completion. 


The National Forest Management Act includes provisions which state that the 
maintenance of biodiversity must be considered in managing National Forest 
lands. Forest Service Manual 2670.22 requires the FS to maintain viable popula- 
tions of all native and desired non-native wildlife, fish, and plants in habitats dis- 
tributed throughout their geographic range on National Forest System lands. In 
recognition of the need to specially manage rare plants and animals on the lands 
that it administers, the FS designates certain species as sensitive. Specific man- 
agement requirements and standards are often implemented for sensitive species 
in individual Forest Plans. The FS sensitive species are provided protection only 
in situations where the agency has some control over activities. 


The FLPMA requires that the BLM manage the public lands in a manner that will 
protect the quality of scientific, ecological, and environmental values (including 
native plants and animals) and that will protect certain public laads in their natu- 
ral condition. 


BLM Manual 6840 states that it is BLM policy to carry out management consis- 
tent with the principles of multiple use for the conservation of candidate plant 
and animal species and their habitats and to ensure that actions authorized, 
funded, or carried out do not contribute to the need to list any of these species as 


threatened or endangered. 


The BLM has developed a sensitive species policy and list for public lands in 
Wyoming. Under this policy, State Directors may designate sensitive species, 
usually in cooperation with the State wildlife agency. By definition, the sensitive 
species designation includes species that could easily become endangered or ex- 
tinct in the state. Therefore, if sensitive species are designated by the State Direc- 
tor then the protection provided by the policy for candidate species shall be used 
as the minimum level of protection. 


The WGFD has developed a matrix of habitat and population variables to deter- 
mine the conservation priority of all native, breeding bird, and mammal species 
in the state. Six classes of Species of Special Concern (SSC) are recognized, of 
which classes 1, 2, and 3 are considered to be high priorities for conservation 
attention. These three highest priority designations are defined here. 


SSC1: Includes species with ongoing significant loss of habitat and with popula- 
tions that are greatly restricted or declining (extirpation appears possible). 
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SSC2: Species in which (1) habitat is restricted or vulnerable (but no recent or 
significant loss has occurred) and populations are greatly restricted or declining; 
or (2) species with on-going significant loss of habitat and populations that are 
declining or restricted in numbers and distribution (but extirpation is not immi- 
nent). 


SSC3: Species in which (1) habitat is not restricted, but populations are greatly 
restricted or declining (extirpation appears possible); or (2) habitat is restricted or 
vulnerable (but no recent or significant loss has occurred) and populations are 
declining or restricted in numbers or distribution (but extirpation is not immi- 
nent); or (3) significant habitat loss is on-going but the species is widely distrib- 
uted and population trends are thought to be stable. 


SSC4: Species in which (1) populations are declining or restricted in numbers 
and/or distribution but extirpation is not imminent; and/or habitat is not restricted 
or vulnerable (but no recent or significant loss has occurred) and species is not 
sensitive to luman disturbance; or (2) species is widely distributed, population 
status or trends are unknown but are suspected to be stable; habitat is restricted or 
vulnerable but no recent or on-going significant loss; species may be sensitive to 
human disturbance. 


Much of the information available for the following special status species is re- 
stricted to public lands, including lands administered by BLM, FS, and USFWS. 
Unfortunately, similar information is generally not available for privately owned 
lands. Therefore, the occurrence of the following special status species is unveri- 
fied for much of the privately owned lands within the Project Area. Although 
unverified, sensitive species will be assumed to occur in all suitable habitats 
within the Project Area, despite land ownership, for the purpose of this assess- 
ment. 


Special-Status Plant Species 


U.S. Fish and Wildlife Service 


Ute ladies’-tresses Orchid 

Ute ladies’-tresses orchid (Spiranthes diluvialis), listed as a federally threatened 
species, is a perennial herb with erect, glandular-pubescent stems 12 to 50 centi- 
meters tall arising from tuberous-thickened roots (USFWS 1992). This species 
flowers from late July to September. Plants probably do not flower every year 
and mav a’. dormant below ground during drought years. It is currently 
kno... |: western Nebraska, southeastern Wyoming, north-central Colorado, 
nor») °ra and southern Utah, east-central Idaho, southwestern Montana, and 
ce ° Washington. In Wyoming, Ute ladies’-tresses orchid is known from the 
wes.ern Great Plains in Converse, Goshen, Lavamie, and Niobrara counties. 
Rangewide, Ute ladies’-tresses orchid occurs primarily on moist, subirrigated or 
seasonally flooded soils in valley bottoms, gravel bars, old oxbows, or flood- 
plains bordering springs, lakes, rivers, or perennial streams at elevations between 
1,780 and 6,800 feet elevation (Fertig and Beauvais 1999). Suitable soils vary 
from sandy or coarse cobbley alluvium to calcareous, histic, or fine-textured 
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clays and loams. Populations have been documented from alkaline sedge mead- 
ows, riverine floodplains, flooded alkaline meadows adjacent to ponderosa pine, 
Douglas fir woodlands, sagebrush steppe, and streamside floodplains. Some oc- 
currences are also found on agricultural lands managed for winter or early season 
grazing or hay production. Known sites often have low vegetative cover and may 
be subjected to periodic disturbances such as flooding or grazing. Populations are 
often dynamic and “move” within a watershed as disturbances create new habitat 
or succession eliminates old habitat (Fertig and Beauvais 1999). 


This species is known from four occurrences in Wyoming, al! discovered be- 
tween 1993-1997 (Fertig and Beauvais 1999). One of these occurrences is re- 
corded from northwestern Converse County and is included within the Project 
Area. This species is expected to occur in suitable habitats within the Project 
Area. 


Wyoming BLM and Forest Service 


Some of the following species that follow are not expected to occur within the 
Project Area. They are included because these species are on the BLM and FS 
candidate and sensitive species lists and occur near the Project Area. 


Laramie Columbine 

Laramie columbine (Aquilegia laramiensis) is listed as a sensitive species by 
Wyoming BLM and Region 2 FS. This species is a perennial, leafy, many- 
stemmed herb 10 to 20 centimeters tall. This species flowers and fruits from June 
to August. The Laramie columbine is endemic to the Laramie Range of southeast 
Wyoming (Albany and Converse counties). It is often found in shady crevices of 
north-facing granite boulders and cliffs with pockets of rich soil between 6,250 
and 8,000 feet elevation (Fertig and Beauvais 1999). 


Laramie columbine is known from the eight extant populations all restricted to 
extreme southern Converse county and northern Albany county (Fertig and 
Beauvais !999). These documented occurrences are not included within the Pro- 
ject Area but, this species is expected to occur in suitable habitats within the Pro- 
ject Area. 


Porter's Sagebrush 

Porter’s sagebrush (Artemisia porteri) is listed as a sensitive species by Wyo- 
ming BLM. This species is a mat-forming perennial subshrub with numerous 
slender stems less than 15 centimeters tall. This species flowers in June and July. 
Porter’s sagebrush is endemic to Wyoming and is restricted to the Wind River 
Basin and Powder River Basin in Fremont, Johnsor,, and Natrona counties. Suit- 
able habitat includes sparsely vegetated badlands 0! ashy o1 tufaceous mudstones 
and clay slopes between 5,300 and 6,500 feet elevation. in the northern Wind 
River Basin, this species is found in semi-barren, low desert shrub communities 
dominated by Porter’s sagebrush, birdfoot sagebrush, longleaf wormwood on 
dry, whitish, ashy-clay hills, gravellv-clay flats, and shaley erosional gullies of 
the Wagon Bed Formation (Fertig and Beauvais 1999). 


Porter’s sagebrush is known from eight extant populations in Fremont, Johnson, 
and Natrona counties (Fertig and Beauvais 1999). A single population docu- 
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mented in southwestern Johnson County is within the Project Area, and this spe- 
cies is expected to occur in suitable habitats within the Project Area. 


Nelson’s Milkvetch 
Nelson’s milkvetch (Astragalus nelsonianus) is listed as a sensitive species by 
Wyoming BLM. This species is a perennial herb with fleshy-leathery stems 10 to 
30 centimeters tall. This species flowers from mid-May to late June. Nelson’s 
milkvetch is regionally endemic to southwest and central Wyoming, northeast 
Utah, and northwest Colorado. In Wyoming, it is known from the Wind River, 
Green River, Washakie, southern Powder River, and Great Divide basins, Owl 
Creek Mountains, and the Rock Springs Uplift in Fremont, Natrona, and Sweet- 
ous, clay flats, shale bluffs and gullies, pebbly slopes, and volcanic cinders. 
Known occurrences are found primarily in sparsely vegetated sagebrush, juniper, 
and cushion plant communities at elevations between 5,200 and 7,600 feet eleva- 
tion (Fertig and Beauvais 1999). 


This species is known from 24 extant populations all located on private lands 
within central Wyoming (Fertig and Beauvais 1999). Three populations are 
known from Johnson County, two of which are located in the eastern portion of 
the county that is within the Project Area. Therefore, this species is expected to 
occur in suitable habitats within the Project Area. 


Many-stemmed Spider-Flower 

Many-stemmed spider-flower (Cleome multicaulis) is listed as a sensitive species 
by Wyoming BLM. This species is a slender, glabrous annual forb with erect, 
unbranched or sparingly branched leafy stems 20 to 70 centimeters tall. This spe- 
cies flowers and sets fruit from June to August. Its global distribution includes 
central Mexico (near Mexico City) to southeast Arizona, southwest New Mexico, 
and southwest Texas, with disjunct population: in south-central Colorado and 
central Wyoming. Wyoming populations are restricted to the Sweetwater River 
Vailey in Natrona County. In Wyoming, Many-stemmed spider-flower is found 
primarily on whitish, alkali-rich, strongly hydrogen-sulfide scented soils border- 
ing shallow, spring-fed playa lakes or dried lakebeds. Populations are most abun- 
dant on damp, but not flooded, flats with approximately 90 percent cover of al- 
kali-cordgrass, desert saltgrass, balti rush, Nuttall’s alkaligrass, Nevada bulrush, 
and sea arrowgrass bordering playa lakes. This species may also be present in 
lower numbers on clayey dunes surrounding alkaline lakes with less than 50 per- 
cent cover of cordgrass, arrowgrass, and alkali sacaton or on low hummocks of 
greasewood. Small patches may also occur in dry alka‘ine depressions with 20 
percent cover of saltgrass, cordgrass, plains sea-blite, smoot hawk’s beard, and 
goldenweed. All Wyoming colonies occur at about 5,860 feet elevation (Fertig 
and Beauvais 1999). 


This species is known from a single extant site in Natrona County (Fertig and 
Beauvais 1999). Because all known Wyoming populations of this species occur 
in Natrona County, this species is not expected to occur within the Project Area. 
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Williams’ Wafer-Parsnip 

Williams’ wafer-parsnip (Cymopterus williamsii) is listed as a sensitive species 
by Wyoming BLM. This species is a tufted, perennial herb with basal, once- 
pinnately compound leaves and a flowering stalk five to ten centimeters tall. This 
species flowers from May through mid-June. Williams’ wafer-parsnip is endemic 
and restricted to the Bighorn Mountains of north-central Wyoming in Bighorn. 
Johnson, Natrona, and Washakie counties. Suitable habitat includes open, south 
or east-facing nidgetops and upper slopes with exposed limestone outcrops or 
talus between 6,000 and 8,300 feet elevation. Soils tend to be thin, sandy, and 
often restricted to small cracks or pockets in limestone bedrock. Barren rock can 
provide up to 50 percent of total cover. This species is usually absent or very un- 
common where grass cover is high or where western mountain mahogany and 
ponderosa pine are dominant. It also tends to be absent from lower slopes or val- 
ley bottoms with deeper or better-developed soils. Common associates include 
timber milkvetch, spatulate milkvetch, alpine bladderpod, whitlow-wort, and 
stemless hymenoxys (Fertig and Beauvais 1999). 


This species is known from 23 extant populations found in the limestone or talus 
outcrops of the Bighorn Mountains (Fertig and Beauvais 1999). This species may 
occur in suitable habitats in Johnson County and, therefore, may occur within the 
Project Area. 


Cary Beardtongue 

Cary beardtongue (Penstemon caryvi) is listed as a sensitive species by Wyoming 
BLM and Region 2 of the FS. This species is a glabrous perennial herb with 
flowering stems 10 to 40 centimeters tall. The flowering period for the Cary 
beardtongue is between May and July. This species is a regional endemic of the 
Bighorn and Pryor Mountains of north-central Wyoming (Big Horn, Sheridan. 
and Washakie counties) and south-central Montana. Suitable habitat for this spe- 
cies includes sparsely-vegetated calcareous rock outcrops and rocky soil within 
sagebrush, juniper, Douglas-fir, and limber pine communities. This species typi- 
cally occurs at elevations between 5,200 and 8,500 feet. Observations in Wyo- 
ming suggest that the species does not favor areas of dense grass or shrub cover 
(Fertig and Beauvais 1999). 


This species is known from 15 extant populations in the Bighorn Mountains (Fer- 
tig and Beauvais 1999). Four of these known populations occur in extreme west- 
ern Sheridan County that is not within the Project Area. Therefore, this species is 
not expected to occur in the Project Area. 


Laramie Faise-Sagebrush 

Laramie false-sagebrush (Sphaeromeria simplex) is listed as a sensitive species 
by Wyoming BLM and Region 2 of the FS. This species is a mat-forming peren- 
nial herb or subshrub less than ten centimeters tall. This species flowers between 
May and August. It 1s endemic to southeast Wyoming in the western foothills of 
the Laramie Range, Shirley Basin, and Shirley Mountains (Albany, Carbon, 
Converse, and Natrona counties) (Fertig and Beauvais 1999). 


This species is known from |] extant populations that occur in Albany, Carbon, 
Converse, and Natrona counties (Fertig and Beauvais 1999). All of the known 
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populations in Converse County occur in the southern portion of the county and 
south of the southern extent of the Project Area. Therefore, this species is not 
expected to occur within the Project Area. 


Soft Aster 

Soft aster (Aster mollis) is listed as a sensitive species by Region 2 of the FS. 
This species is a perennial, multi-stemmed herb averaging 30 to 50 centimeters 
high. This species flowers between July and mid-September. Soft aster is a 
Wyoming endemic restricted to the Bighorn Mountains (Big Hom, Johnson, Na- 
trona, Sheridan, and Washakie counties) and Cliff Creek/Hoback Canyon area of 
Sublette County (Fertig et al. 1994). Jones (1984) also reports a specimen of pur- 
ple aster from Fremont County “with possible influence of soft aster”. Potential 
habitat may extend into Montana at the far northern end of the Bighorn Moun- 
tains in the Crow Indian Reservation. Suitable habitat for the soft aster includes 
primarily deep, rocky calcareous soils in dry mountain big sagebrush or shrubby 
cinquefoil grasslands and mountain meadows bordered by aspen or conifer 
woods at 6,400-8,500 feet elevation. Populations have also been documented 
from limestone outcrops and redbeds. 


This species is known to occur from 34 extant populations found in the Bighorn 
Mountains (Fertig and Beauvais 1999). The documented populations found in 
Sheridan and Johnson counties are near the western boundary of the Project 
Area. Therefore, this species may occur in suitable habitats within the Project 
Area. 


Northern Arnica 

Northern arnica (Arnica lonchophylla) is listed as a sensitive species by Region 2 
of the FS. This species is a perennial herb with solitary or loosely-clustered, 
glandular-hairy stems 17 to 40 centimeters tall. This species flowers in June and 
July. Its global distribution is from Alaska to Newfoundland, south to southern 
Alberta, Minnesota, and New Brunswick, with disjunct populations in Wyoming 
and South Dakota; these have been segregated as var. arnoglossa by some au- 
thors. In Wyoming, northern arnica is known from the Bighorn Mountains in 
Johnson, Sheridan, and Big Horn counties, with a vague, historical report from 
Washakie County. Suitable habitat in Wyoming is subalpine granite talus slopes 
and rocky meadows, montane limestone or granite talus slopes, montane Doug- 
las-fir, limber pine, or Engelmann spruce slopes covered by dense moss, and 
Engelmann spruce riparian woods on mossy knolls and boulders between 5,300 
to 10,300 feet elevation (Fertig and Beauvais 1999). 


Northern arnica is known from nine extant occurrences in Wyoming with seven 
occurrences discovered since 1992 (Fertig and Beauvais 1999). The documented 
populations found in Sheridan and Johnson counties are near the western bound- 
ary of the Project Area. Therefore, this species may occur within the Project 
Area. 


Hall’s Fescue 


Hall’s fescue (Festuca hallii) is listed as a sensitive species by Region 2 of the 
FS. This species is a tufted perennial with stems (culms) 20 to 80 centimeters tall. 
Tie flowering period for this species is between May and July. Its distribution is 
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from northern Alberta to Ontario, south to North Dakota and Colorado. In Wyo- 
ming, it is known from the Absaroka, Beartooth, Bighorn, and Medicine Bow 
Mountains in Albany, Johnson, and Park counties. Suitable habitat includes mon- 
tane meadows, slopes, and edges of open coniferous woods and meadows at 
6,800 to 11,000 feet elevation, usually on soils derived from calcareous parent 
material. It can occur at the edge between open meadows and lodgepole pine- 
Englemann spruce forests or in tundra. This species occurs with shrubby cicngue- 
foil, big sagebrush, timber eoatgrass, prairie lupine, prairie smokemountain 
death-camas, beardtongue spp. (Fertig and Beauvais 1999). 


This species is known from ten confirmed records, eight of which are from Park 
County, and one from Johnson and Albany counties (Fertig and Beauvais 1999). 
One documented population in Johnson County occurs near the western border of 
the county, west of the Project Area. Because of the lack of suitable habitat con- 
ditions and the absence of any known occurrences within the Project Area, this 
species is not expected to occur within the Project Area. 


Northern Blackberry 

Northern blackberry (Rubus acaulis) is listed as a sensitive species by Region 2 
of the FS. This species is a low, rhizomatous, perennial herb with non- 
bristly/prickly stems to 15 centimeters high. The flowering period for this species 
is from mid-June to July. Its global distribution is from Alaska to Newfoundland 
south to British Columbia and Minnesota, and in the Rocky Mountains from 
Montana to Colorado. In Wyoming, it is known from the east slope of the Big- 
horn Mountains (Johnson County) and Yellowstone Plateau (Teton County). 
Suitable habitat is in understory of moderate to dense canopy cover in spruce, 
spruce/willow, and occasionally willow-dominated communities (Fertig and 
Beauvais 1999). 


This species is known from three extant populations, two populations in the Big- 
horn Mountains of northwestern Johnson County, and one population in Teton 
County (Fertig and Beauvais 1999). The known occurrences of this species do 
not occur within the Project Area. Because of the lack of suitable habitat condi- 
tions and the absence of any known occurrences within the Project Area, this 
species is not expected to occur within the Project Area. 


Hapeman’s Sullivantia 

Hapeman’s sullivantia (Sullivantia hapemanii var. hapemanii) is listed as a sensi- 
tive species by Region 2 of the FS. This species is a perennial forb with glandu- 
lar-pubescent stems 5 to 60 centimeters tall. This species flowers from June to 
August. It is a regional endemic of southern Montana, north-central Wyoming, 
and central Idaho. In Wyoming, it is known from the Bighorn Mountains, Wind 
River Canyon, and northern Laramie Mountains in Big Horn, Johnson, Sheridan, 
Washakie, Hot Springs, and Natrona counties. Suitable habitat is considered 
moist calcareous outcrops and boulders in shady canyons and streams at 4,600 to 
8,200 feet elevation (Fertig and Beauvais 1999). 


This species is known from 26 extant populations near the Bighorn Mountains 


(Fertig and Beauvais 1999). The documented occurrences of this species in 
Sheridan and Johnson counties are near the western boundary of the Project 
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Area. Therefore, this species may occur in suitable habitats within the Project 
Area. 


Special-Status Terrestrial Wildlife Species 


Much of the information available for the following special status species is re- 
stricted to public lands, including lands administered by BLM, FS, and USFWS. 
Unfortunately, similar information is generally not available for privately owned 
lands. Therefore, the occurrence of the following special status species is unveri- 
fied for much of the privately owned lands within the Project Area. Two pub- 
lished reports from the WGFD, Atlas of Birds, Mammals, Reptiles, and Amphibi- 
ans in Wyoming (Luce et al. 1999) and Threatened, Endangered, and Nongame 
Bird and Mammal Investigations (Cerovski et al. 2000) were relied upon heavily 
for general species occurrence information within the Project Area. Unless oth- 
erwise noted, these special status species are expected to utilize suitable habitats 
within the Project Area. 


Some of the following species that follow are not expected to occur within the 
Project Area. They are included because these species are on the BLM and FS 
candidate and sensitive species lists and occur near the Project Area. 


U.S. Fish and Wildlife Service 


Black-tailed Prairie Dog 

Black-tailed prairie dog (Cvnomvs ludovicianus) was added to the list of candi- 
date species for federal listing on February 4, 2000 (USFWS 2000a). At that 
time, the USFWS concluded that listing the black-tailed prairie dog was war- 
ranted but precluded by other higher priority actions to amend the lists of threat- 
ened and endangered species. No specific date for proposal for listing was given, 
but the USFWS has committed to reviewing the status of the species one year 
after publication of the above-mentioned notice (i.e. on February 4, 2001) 
(USFWS 2000b). As of October 2001, the candidate status of the black-tailed 
prairie dog status had not been changed by the USFWS (USFWS 2001d). 


The black-tailed prairie dog is a highly social, diurnally active, burrowing mam- 
mal. Aggregations of individual burrows, known as colonies, form the basic unit 
of prairie dog populations. Found throughout the Great Plains in shortgrass and 
mixed-grass prairie areas (Fitzgerald et al. 1994), the black-tailed prairie dog has 
declined in population numbers and extent of colonies in recent years due to 
habitat destruction or disturbance, and pest control activities. In Wyoming, this 
species is primarily found in isolated populations in the eastern half of the state 
(Clark and Stromberg 1987). Many other wildlife species, such as the black- 
footed ferret, swift fox, mountain plover, ferruginous hawk, and burrowing owl 
are dependant on the black-tailed prairie dog for some portion of their life cycle 
(USFWS 2000b). 


This species is considered a common resident, utilizing shortgrass and mid-grass 
habitats in eastern Wyoming (Luce et al. 1999). Active and inactive prairie dog 
colonies are known to occur within the Project Area. However specific popula- 
tion and occurrence pattern data are not available. 
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Preble’s Meadow Jumping Mouse 

Preble’s meadow jumping mouse (Zapus hudsonius preblei) (PMJM) is a feder- 
ally-listed threatened species, endemic to the Colorado Piedmont east of the 
Front Range in east-central Colorado, along the Laramie Mountains in southeast- 
em Wyoming, and following the North Platte River to Douglas, Wyoming 
(USFWS 200le). The subspecies has declined within its historic range most 
likely due to habitat destruction from urbanization, livestock grazing, and water 
diversions. 


Little is known about the habitat requirements of PMJM except what has been 
revealed in recent unpublished reports and anecdotal information from small 
mammal studies in riparian areas. Apparently, this subspecies is restricted to 
multi-strata, stream-side vegetation often in association with willows (Salix spp.) 
and in areas of thick herbaceous undergrowth. Other studies of meadow jumping 
mice in the eastern half of North America have reported habitat associations with 
grassy vegetation of adequate herbaceous ground cover (Whitaker 1963) and 
moist lowlands areas as opposed to mesic uplands (Quimby 1951). 


In Wyoming, PMJM have been documented in two counties: along Crow Creek 
at F.E. Warren Air Force Base (Laramie County), and in the Lodgepole Creek 
drainage within the Medicine Bow National Forest (Albany County) (USFWS 
2001e). Northern and eastern distribution limits for this species are not firmly 
established. A recent report published by Wyoming Natural Diversity Database 
states this species has been documented in the North Platte and South Platte Riv- 
erbasins, with collection sites as far north as the town of Douglas, west to the 
town of Boxelder, and east to the vicinity of Slater (Beauvais 2001). This report 
also states that surveys for members of the same genus on the FS Thunder Basin 
National Grasslands were conducted in 2000 with no captures. Therefore, this 
species is not expected to occur within the Project Area. 


Black-footed Ferret 

Black-footed ferret (Mustela nigripes) is a federally-listed endangered species. 
The black-footed ferret historically occurred throughout Texas, Oklahoma, Néw 
Mexico, Arizona, Utah, Kansas, North and South Dakota, Montana, Wyoming, 
Nebraska, and Colorado (USFWS 1970). The black-footed ferret is closely asso- 
ciated with prairie dogs, depending almost entirely upon the prairie dog for its 
survival. The decline in ferret populations has been attributed to the reduction in 
the extensive prairie dog colonies that historically existed in the western United 
States. Ferrets may occur within colonies of white-tailed or black-tailed prairie 
dogs. The USFWS has determined that, at a minimum, potential habitat for the 
black-footed ferret must include a single white-tailed prairie dog colony of 
greater than 200 acres, or a complex of smaller colonies within a 4.3 mile (7 km) 
radius circle totaling 200 acres (USFWS 1989). Minimum colony size for black- 
tailed prairie dog is 80 acres (USFWS 1989). The last known wild population 
was discovered in Meeteetse, Wyoming. Individuals from this population were 
captured and raised in protective captive breeding facilities in an effort to prevent 
the species’ extinction (Clark and Stromberg 1987). 


Recent survey efforts in the Shirley Basin have identified a population at this 
former re-introduction site. This is the only known population in Wyoming 
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(Marinari 2001). Extensive efforts have failed to identify any existing wild popu- 
lations of this species within the Project Area. This species is not expected to oc- 
cur within the Project Area. 


Bald Eagle 

Bald eagle (Haliaeetus leucocephalus) is a federally-listed threatened species 
(USFWS 1995). Bald eagles occur throughout North America from Alaska to 
Newfoundland, and from the southern tip of Florida to southern California. In 
Wyoming, this species builds large nests in the crown of large mature trees such 
as cottonwoods or pines. Food availability is probably the single most important 
determining factor for bald eagle distribution and abundance. Fish and waterfowl 
are the primary sources of food where eagles occur along rivers and lakes. Big 
game and livestock carrion, as well as larger rodents (e.g., prairie dogs) also can 
be important dietary components where these resources are available (Ehrlich et 
al. 1988). This species is an uncommon breeding resident in Wyoming utilizing 
mixed coniferous and mature cottonwood-riparian areas near large lakes or rivers 
as nesting habitat (Luce et al. 1999). As reported in the WGFD Annual Comple- 
tion Report 2000 (Cerovski et al. 2000), there were 97 nesting attempts in the 
state. This is the highest recorded number of nest attempts since 1978. 


Eagles are expected to winter within areas of suitable habitat within the Project 
Area. Feeding areas, diurnal perches, and night roosts are fundamental elements 
of bald eagle winter habitats. Although eagles can fly as far as 24 kilometers (15 
miles) to and from these elements, they primarily occur where all three elements 
are available in comparatively close proximity (Swisher 1964). Food availability 
is probably the single most important factor affecting winter eagle distribution 
and abundance (Steenhof 1978). Typically, fish and waterfowl are the primary 
food sources where eagles occur along rivers, lakes, streams, and dams. In Wyo- 
ming, the availability of carrion, particularly domestic sheep, is an important 
winter food source for wintering bald eagles. 


This species is a documented breeder and winter resident of suitable habitats 
within the Project Area (Luce et al. 1999). Known bald eagle nests and winter 
roosts are distributed throughout the Project Area, as indicated by location data 
provided by the WGFD. These important areas are typically associated with river 
drainages or other large bodies of water with suitable trees for nesting and roost- 
ing. 


Mountain Plover 

The mountain plover (Charadrius montanus) is proposed for federal listing 
(USFWS 1999b). The USFWS has 60 days to seek input from three species ex- 
perts, the public, scientific community, and Federal and State agencies. The 
USFWS published a 60-day extension to the comment period on April 19, 1999 
(USFWS 1999c). In October 2001, the USFWS designated the mountain plover 
as a proposed threatened species (USFWS 20014). 


This species utilizes high, dry, shortgrass prairie with vegetation typically shorter 


than four inches tall. Within this habitat, areas of blue grama (Bouteloua gracilis) 
and buffalograss (Buchloe dactyloides) are most often utilized, as well as areas of 
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mixed-grass associations dominated by needle-and-thread (Hesperostipa comata) 
and blue grama (Dinsmore 1983). 


Nests consist of a small scrape on flat ground in open areas. Most nests are 
placed on slopes of less than five degrees in areas where vegetation is less than 
three inches tall in April. More than half of identified nests occurred within 12 
inches of old cow manure piles and almost twenty percent were found against old 
manure piles in similar habitats in Colorado. Nests in similar habitats in Montana 
(Dinsmore 1983) and other areas (Ehrlich et al. 1988) were nearly always associ- 
ated with the heavily grazed short-grass vegetation of prairie dog colonies. 


Mountain plovers arrive on their breeding grounds in late March with egg-laying 
beginning in late April. Clutches are hatched by late June and chicks fledge by 
late July. The fall migration begins in late August and most birds are gone from 
the breeding grounds by late September. 


In Wyoming, this species is a common breeding resident (Luce et al. 1999) and 
does occur within suitable habitats in the Project Area. Data compiled by the 
BLM office in Buffalo, Wyoming indicate mountain plover nesting has been 
documented sporadically throughout the Project Area, including northeastern 
Converse County, near Gillette, and Sheridan. The Wyoming Natural Diversity 
Database recently published the results of their 2001 survey efforts in the Powder 
River Basin of Wyoming (Keinath et al. 2001). During these surveys, nine sight- 
ings of mountain plovers were recorded, of which two where within the Project 
Area. Suitable habitat was identified in the Project Area, but characterized as lim- 
ited and fragmented. 


Boreal Western Toad 

The southern population of the boreal Western toad (Bufo boreas boreas), occur- 
ring in the Medicine Bow Mountains, is listed as a USFWS candidate species and 
Region 2 of the FS lists it as a sensitive species (USFWS 2001d). This species 
ranges from southeast Alaska throughout British Columbia and Alberta south- 
ward through the northwestern United States. In Wyoming, this species occurs in 
two distinct populations. The northern population, not listed as a federal candi- 
date species, ranges from mid to higher elevations of Yellowstone and Grand 
Teton National Parks, and the Bridger-Teton, western Shoshone, and Terghee 
National Forests. The southern population is restricted to a few isolated areas of 
the Medicine Bow National Forest. The southern population may be extirpaied. 
In 2000, survey efforts located three individuals and did not observe signs of re- 
production at historical breeding locations. Habitat for this species includes moist 
or wet areas of foothill, montane, and subalpine regions including subalpine 
meadows, aspen and spruce-fir forests, and all riparian habitats occurring be- 
tween 8,000 and 11,900 feet elevation (USGS 2001). Adult toads are sometimes 
found in drier habitats when dispersing (Keinath and Bennet 2000). However, 
current distributions are not known north of Carbon County, south of the Project 
Area. This species is not expected to occur within the Project Area. 


ee ee ee es 


3-125 PRB O& G DEIS 


| 254 


Chapter 3 — Affected Environment 


BLM, Forest Service, and Wyoming Game and Fish 
Department 


Dwarf Shrew 

The dwarf shrew (Sorex nanus) is listed as a sensitive species by Wyoming BLM 
and Region 2 of the FS. The WGFD categorizes this species as SSC3. This spe- 
Cies is restricted to the Rocky Mountains from Montana to New Mexico and Utah 
to South Dakota, although this range is not continuous. Wyoming forms part of 
the core of its range. Suitable for this species is typically alpine and subalpine 
rockslides, but may also include spruce/fir bogs, coniferous forests, and open 
woodlands (Fitzgerald et al. 1994). However, records do exist from lower eleva- 
tion habitats including shortgrass prairie, dry stubble fields, and pinyon-juniper 
woodlands (Clark and Stromberg 1987). It is known from relatively small, iso- 
lated, relict populations in the Medicine Bow and the Bighorn Mountains and in 
northwest Wyoming (Albany, Carbon, Park, Johnson, and Teton counties) (Welp 
et al. 2000). Clark and Stromberg (1987) expect that the range includes most of 
Wyoming, except the basins of northeast Wyoming and the southeastern grass- 
lands. The WGFD characterize the dwarf shrew as a rare resident occurring in 
southern and western portions of the state (Luce et al. 1999). This species may 
occur in suitable habitats within the Project Area. 


Long-eared Myotis 

The long-eared myotis (Myotis evotis) is listed as a sensitive species by Wyo- 
ming BLM and categorized as SSC2 by WGFD. This species occurs throughout 
the western portion of North America south to Baja California. Wyoming is close 
to the eastern periphery of its range. Clark and Stromberg (1987) indicated that 
this species is distributed statewide, with records in Park, Bighorn, Teton, Platte, 
Fremont, Sublette, Natrona, Sweetwater, Carbon and Laramie counties. In sage- 
brush steppe habitat, such as Sweetwater County, they are probably limited to 
small stands of conifers. Preferred habitats include coniferous forests, including 
ponderosa pine and spruce-fir, forests, sagebrush shrublands, and grasslands 
(Luce et al. 1999). This species roosts in caves, buildings, and mine tunnels 
(Clark and Stromberg 1987). This species may occur in suitable habitats within 
the Project Area. 


Fringed Myotis 

The fringed myotis (Myotis thysanodes) is a BLM and Region 2 FS sensitive 
species and the WGFD categorizes it as SSC2. The main range of this species 
extends from British Columbia through western North America to southern Mex- 
ico. In Wyoming, this species is found along the eastern edge of the state from 
the Black Hills to Laramie in Weston, Platte, Albany, Sublette, and Laramie 
counties (Welp et al 2000). This species is associated with a variety of vegetation 
community types, including montane meadows, sagebrush shrublands, desert 
scrub, mixed grass prairies, and woodlands, although it appears to prefer conifer- 
ous forests (Fitzgerald et al. 1994). Caves, mines, and buildings are used as day 
and night roosts for colonies of up to several hundred individuals. This species 
may occur in suitable habitats within the Project Area. 
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Townsend's Big-eared Bat 

Townsend's big-eared bat (Corynorhinus townsendii [Plecotus townsendii]) is 
listed as a sensitive species by Region 2 of the FS and categorized as SSC2 by 
WGEFD. This species is most common throughout the western half of North 
America and occurs south into central Mexico. Although Wyoming forms part of 
the core of this main range, it is distributed sparsely throughout the state (Clark 
and Stromberg 1987). It has been recorded in Converse, Goshen, Platte, Crook, 
Fremont, Big Horn, Hot Springs, Sweetwater, Washakie, Park, and Johnson 
counties. Suitable habitats in Wyoming include deciduous forests, dry coniferous 
forests, sagebrush and other shrublands, shortgrass and mixed grass prairies, and 
juniper woodlands. This species utilizes caves, buildings and rock outcrops for 
day and night roosts and hibernation sites (Luce et al. 1999). This species may 
occur in suitable habitats within the Project Area. 


Spotted Bat 

Spotted bat (Euderma maculatum) is listed as a sensitive species by Wyoming 
BLM and Region 2 of the FS and the WGFD categorizes it as SSC2. This bat 
occurs in westem North America from Mexico to the southern border of British 
Columbia. Wyoming is on the northeast periphery of its range (Welp et al. 2000). 
In Wyoming, a single documented occurrence of this species exists from near 
Byron (Clark and Stromberg 1987). Suitable habitat in Wyoming includes juni- 
per and sagebrush shrublands, short- and mixed-grass prairies (Luce et al. 1999). 
Roosting sites in rock crevices and cliff complexes are also known to be impor- 
tant (Welp et al. 2000). This species is often described using cliffs over perennial 
water (Clark and Stromberg 1987). In Wyoming, its range typically excludes the 
eastern half of the state (Clark and Stromberg 1987). This species is not expected 
to occur within the Project Area. 


White-tailed Prairie Dog 

White-tailed prairie dog (Cynomys leucurus) is listed as a sensitive species by 
Wyoming BLM. This species occurs in parts of Colorado, Utah, Wyoming, and 
Montana. In Wyoming, it occurs in the western half of the state occupying grass- 
lands, shrublands, and desert-grass communities (Clark and Stromberg 1987). In 
Wyoming, this is a common resident occupying sagebrush shrublands, and short- 
and mixed-grass prairie throughout much the state (Luce et al. 1999). This spe- 
cies is known to occur in suitable habitats within the Project Area, but specific 
population and occurrence pattern data are not available. 


Water Vole 


Water vole (Microtus richardsoni {Arvicola richardsoni)) is listed as a sensitive 
species by Wyoming BLM and categorized by WGFD as SSC3. The main range 
of this species lies north and west of Wyoming in the Pacific Northwest, extend- 
ing well into Canada. Topographic features such as mountains and valleys act as 
barriers. In Wyoming, water voles have a highly disjunct, limited geographic 
range (Welp et al. 2000). Clark and Stromberg (1987) reported this species from 
Park, Big Horn, Hot Springs, Sublette, Lincoln and Uinta counties, and suggest 
that they also occur in portions of Sheridan, Washakie, and Johnson counties. 
Suitable habitats in Wyoming include low gradient streams bordered by over- 
hanging banks in subalpine to alpine meadows or Douglas-fir forests. They also 
occasionally occur in burrows in alpine grassland. In the Owl Creek Mountains, 
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voles are found along marshy creeks at 2800 to 3000 meters in aspen communi- 
ties (Welp et al. 2000). This species is not expected to occur within the Project 
Area. 


Wolverine 

Wolverine (Gulo gulo [Gulo luscus}) is listed as a sensitive species by Region 2 
of the FS and categorized as SSC3 by the WGFD. Distribution is boreo-arctic 
with southward extensions along major mountain ranges. Wyoming is on the 
southern periphery of the range. Documented occurrences in Wyoming exist for 
Fremont, Sheridan, Lincoln, Park, Sublette, and Teton counties and the species is 
suspected in Big Horn County. In summer and fall, wolverines are found in late- 
successional mixed subalpine fir, spruce, and lodgepole pine forests with closed 
canopies. Areas above timberline are used for denning, travel, and scavenging 
(Wyoming Game and Fish Department 1997). Wolverines descend to lower ele- 
vations in winter, perhaps to riparian areas (Welp, et al. 2000). This species is not 
expected to occur within the Project Area due to its limited range within the state. 


Swift Fox 

In January of 2001, the USFWS did not support listing this species as threatened 
under the Endangered Species Act (USFWS 2001a) based on new biological in- 
formation. The swift fox (Vulpes velox) is currently listed as a sensitive species 
by Region 2 of the FS and categorized by WGFD as SSC3. The swift fox is 
found in short- and mixed-grass prairie habitats. It appears to prefer flat to gently 
rolling terrain. The swift fox preys on small rodents, rabbits, and birds. Pups 
emerge from the den in June. Dens are generally located along slopes or ridges 
that offer good views of the surrounding area (Fitzgerald et al. 1994). Where they 
are abundant, they occur at a density of one pair per 1,200 to 2,000 acres. Indi- 
viduals may roam over 2,000 to 2,500 acres during a night of hunting (Clark and 
Stromberg 1987). In Wyoming, this species is considered a common resident 
utilizing grasslands in the eastern plains, agricultural areas, irrigated native 
meadows, and the banks of roads and railroads (Luce et al. 1999). This species 
may occur in suitable habitats within the Project Area. 


American Marten 

American marten (Martes americana) is listed as a sensitive species by Region 2 
of the FS. Marten have a boreal distribution with southern extensions along ma- 
jor mountain ranges. Isolated populations occur on mountain ranges in Montana, 
and in the Bighorn Mountains of Wyoming. This species has been recorded in 
Park, Teton, Lincoln, Fremont, and Carbon counties, and is also known to occur 
in portions of Uinta, Sublette, Hot Springs, Big Horn, Sheridan, Washakie, John- 
son and Albany counties (Welp et al. 2000). Currently, the Wyoming Natural 
Diversity Database tracks martens only in the Bighorn Mountains, which com- 
prise a state endemic population restricted to Big Horm, Johnson, Hot Springs, 
Washakie, and Sheridan counties. Because it has been isolated from adjacent 
populations for possibly as long as 8,000 years, the Bighorn Mountains popula- 
tion is of significant management concern. Marten are specialized for a narrow 
range of habitats. They require late-seral stands of mesic conifers, especially 
those with a complex understory structure of more than 30 percent cover (Clark 
et al. 1989b; Buskirk and Powell 1994). Spruce-fir stands are preferred, but mar- 
ten will also use stands of lodgepole and limber pine, especially if near-ground 
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structures are abundant. They are rare or absent in ponderosa and pinyon pine 
' habitats (Buskirk and Powell 1994). This species is not expected to occur within 
the Project Area. 


Least Weasel 

Least weasel (Mustela nivalis [Mustela rixosa]) is listed as a sensitive species by 
Region 2 of the FS. The main distribution of this species is in the upper Midwest 
of the U.S. and southern Canada. Clark and Stromberg (1987) suggest that the 
Wyoming population may be a disjunct relict about 200 miles from the nearest 
known contiguous population in Nebraska and South Dakota. Sagebrush shrub- 
lands occur throughout the entire Project Area, with the Bighorn Mountains and 
associated foothills as the only exceptions. Although common in the southem 
portions of the Project Area, larger more contiguous tracts of sagebrush occur in 
the northeastern, central, and eastern portions of the Project Area. Typical habi- 
tats include gentle rolling ridges dominated by sagebrush and grasses with spo- 
radic riparian corridors of willow and cottonwood (Clark and Stromberg 1987). 
This species may occur in suitable habitats within the Project Area. 


American Peregrine Falcon 

American peregrine falcon (Falco peregrinus anatum) has been recently delisted 
as a federally protected species (USFWS 1999a). The WGFD categorizes this 
species as SSC3. This species occurs across North America utilizing a variety of 
habitats. The peregrine falcon is typically associated with open country near riv- 
ers, marshes, and coasts. Cliffs are preferred nesting substrate; however, tall 
man-made structures may be used (Spahr et al. 1991). Peregrines typically prey 
on birds such as waterfowl, shorebirds, grouse, and pigeons. In Wyoming, this 
species is a rare resident with most breeding records from the western portion of 
the state (Luce et al. 1999). This species may occur in suitable habitats within the 
Project Area. 


American Bittern 

American bittern (Botaurus lentiginosus) is listed as a sensitive species by Re- 
gion 2 of the FS and categorized as SSC3 by WGFD. This species breeds from 
south-central British Columbia to Newfoundland. In the United States, this spe- 
cies nests in all western and northern states. The American bittern rarely wanders 
far from marshy, swampy areas (Kingery 1998). This species typically feeds on 
fish, aquatic invertebrates, and insects. In Wyoming, this species is an uncom- 
mon summer resident (Luce et ai. 1999). This species has been observed 
throughout much of the state, including the Project Area (Luce et al. 1999). 


White-faced ibis (Plegadis chihi) is listed as a sensitive species by Wyoming 
BLM and Region 2 of the FS, and categorized as SSC3 by WGFD. This species 
nests from central Mexico to Louisiana and Texas and through the Great Basin, 
with isolated colonies in Alberta, New Mexico, California, Montana, North Da- 
kota, lowa, and Kansas. Preferred nesting habitat includes tall emergent vegeta- 
tion such as bulrushes and cattails growing as islands surrounded by water deeper 
than 18 inches. Feeding habitats may include wet hay meadows and flooded agri- 
cultural croplands, as well as marshes and shallow water ponds, lakes, and reser- 
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voirs (Kingery 1998). This species primarily feeds on aquatic invertebrates and 
insects. In Wyoming, this species is an uncommon summer resident (Luce et 
al.1999). This species has been observed throughout much of the state, including 
the Project Area (Luce et al. 1999). 


Trumpeter Swan 

Trumpeter Swan (Cygnus buccinator) is listed as a sensitive species by the 
Wyoming BLM. This species breeds in southern Alaska, northern British Co- 
lumbia, western Alberta, Oregon, Idaho, Montana, and Wyoming. Following 
habitat destruction and over-hunting, this species was close to extinction. Careful 
management and reintroduction practices have helped return population numbers 
to several thousand individuals (Udvardy 1977). Suitable habitats for this species 
include lakes and ponds with developed aquatic vegetation for feeding and nest- 
ing materials (Terres 1980). Trumpeter swans typically feed on aquatic vegeta- 
tion, aquatic invertebrates, and insects. This species has been observed through- 
out the state, including the Project Area, but there was no reported evidence of 
nesting (Luce et al. 1999). 


Northern Goshawk 

Norther goshawk (Accipiter gentiles) is listed as a sensitive species by Wyo- 
ming BLM and Regions 2 and 4 of the FS and categorized as SSC4 by the 
WGED. This species occurs from Alaska through the Rocky Mountains to New 
Mexico and in the mountains and forests of Washington, Oregon, and interior 
California (Udvardy 1977). This raptor typically prey on habitats, squirrels, 
ducks, and other birds. Northern goshawks nest in a variety of habitats including 
conifer and aspen forests, and occasionally cottonwood trees (Kingery 1998). 
This species is a documented breeding resident of Wyoming and the Project Area 
(Luce et al. 1999). 


Merlin 

Merlin (Falco columbarius) is listed as a sensitive species by Region 2 of the FS 
and categorized as SSC3 by WGFD. This species nests in boreal forests below 
treeline from coast to coast and along the western mountains south to Oregon, 
Idaho, and Montana. It winters in southern latitudes from the southern United 
States to South America (Udvardy 1977). In Wyoming, this species is an un- 
common resident occurring in a diversity of habitats below 8,500 feet, including 
open country and coniferous forests (Luce et al. 1999). Merlin typically rely upon 
locally abundant small bird populations, but will also prey on toads, reptiles, and 
mammals (Welp et al. 2000). This species is a documented breeder throughout 
much of the state, including the Project Area (Luce et al. 1999). 


Upland Sandpiper 

Upland sandpiper (Bartramia longicauda) is listed as a sensitive species by Re- 
gion 2 of the FS and categorized as SSC4 by WGFD. This species nests from 
Alaska to Maine, south to northwestern Ok:.ahoma and the mid-Atlantic states. 
The upland sandpiper nests in mid- to tall-grasslands and croplands, utilizing the 
tall vegetation to hide the nest (Kingery 1998). In Wyoming, this species nests in 
grasslands in the eastern portion of the state (Luce et al. 1999). Upland sandpi- 
pers typically feed on insects, terrestrial invertebrates, and seeds. This species is 
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an uncommon breeding resident occurring in suitable habitats throughout much 
of eastern Wyoming, including the Project Area (Luce et al. 1999). 


Long-billed Curlew 

Long-billed curlew (Numenius americanus) is listed as a sensitive species by 
Wyoming BLM and Region 2 FS and categorized as SSC3 by WGFD. This spe- 
cies occurs from southern British Columbia to Manitoba, southeast to Wisconsin, 
Illinois, and Kansas, south to northern California and northern Texas. The long- 
billed curlew nests on shortgrass prairies and feeds on insects and aquatic inver- 
tebrates in salt marshes, mud flats, and beaches (Udvardy 1977). In Wyoming, 
meadows, and agricultural areas (Luce et al. 1999). This species is an uncommon 
breeding resident occurring in suitable habitats throughout much of eastern 
Wyoming, including the Project Area (Luce et al. 1999). 


Yellow-billed Cuckoo 

Yellow-billed cuckoo (Coccyvzus americanus) is listed as a sensitive species by 
Wyoming BLM and Region 2 of the FS, and categorized by WGFD as SSC2. 
This species once ranged throughout the United States, southern Canada, and 
Mexico. The range of the western subspecies has been dramatically reduced and 
mostly limited to California and Arizona (Kingery 1998). In Wyoming, this spe- 
cies is an uncommon summer resident occupying cottonwood riparian areas be- 
low 7,000 feet and urban areas. Typical prey include insects, especially hairy cat- 
erpillars. It has been recorded in most areas of the state except for the montane 
regions (Luce et al. 1999). This species may utilize suitable habitats within the 
Project Area. 


Burrowing Owl 

Burrowing owl (Athene cunicularia) is listed as a sensitive species by Region 2 
of the FS and categorized as SSC4 by WGFD. This species occurs from south- 
central British Columbia eastward to southern Saskatchewan and south through 
most of the western United States. Burrowing owls primarily nest in rodent bur- 
rows, pafticularly prairie dog burrows, in grasslands, shrublands, deserts, and 
grassy urban settings (Kingery 1998). In Wyoming, this species uses grasslands, 
feed on insects, rodents, lizards, and small birds. This species is a confirmed 
breeder throughout much of the state (Luce et al. 1999). This species is known to 
occur in suitable habitats within the Project Area. 


Lewis’ Woodpecker 

Lewis’ woodpecker (Melanerpes lewis) is listed as a sensitive species by Region 
2 of the FS and categorized as SSC3 by the WGFD. This species occurs from 
southern British Columbia and Alberta south to northern Anzona and south- 
oak or cottonwood groves in grassland and ponderosa pine forests (Udvardy 
1977). In Wyoming, this species principally occurs in open ponderosa and lodge- 
pole pine forests and savannah and recently bumed forests with abundant snags 
or stumps, mainly below 9,000 feet elevation. It also uses aspen, mixed pine- 
juniper, and cottonwood riparian habitats. Mated pairs may return to the same 
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nest site in successive years (Welp et al. 2000). This woodpecker is opportunistic 
foraging on locally and temporarily abundant insect populations during spring 
and summer and on fruits during fall and winter (e.g., ants, beetles, flies, grass- 
hoppers, and tent caterpillars). It is known to occur throughout most of the state 
except for higher elevation mountain regions (Luce et al. 1999). This species may 


Three-toed Woodpecker 

Three-toed woodpecker (Picoides tridactvlus) is listed as a sensitive species by 
Region 2 of the FS. This species occurs from Alaska across northern Canada to 
Newfoundland, south along the western mountains to the Oregon Cascade Moun- 
tains in the west and east to Arizona and New Mexico. Coniferous forests are 
suitable habitats, particularly forests near recent burns (Udvardy 1977). In Wyo- 
subalpine fir. This species typically feeds on insects, wood-boring beetles and 
tree sap. This woodpecker has been observed in most regions of the state except 
for the northeastern grasslands (Luce et ai. 1999). This species may utilize suit- 


Loggerhead Shrike 

Loggerhead shrike (Lanius ludovicianus) is listed as a sensitive species by Wyo- 
ming BLM. This species occurs from North America south of the coniferous for- 
est region into Mexico (Udvardy 1977). The loggerhead shrike is typically asso- 
lands, desert scrub, pinyon-juniper woodlands, and montane meadows (Johns- 
gard 1986). In Wyoming, this species is a common summer resident utilizing 
pine-juniper, woodlands short- and mixed-grass prairies, and shrublands. Log- 
gerhead shrike typically feed on grasshoppers and crickets as well as other in- 
sects, mice, and small birds. This species is known to breed throughout the state 
(Luce et al. 1999) and is known to occur in suitable habitats within the Project 
Area. 


Golden-crowned Kinglet 

The golden-crowned kinglet (Rugulus satrapa) is listed as a sensitive species by 
Region 2 of the FS. This species occurs in the northern United States and Canada 
occupying dense coniferous forests (Kingery 1998). In the western mountain 
chains, this species utilizes the Douglas fir and subalpine fir zones (Udvardy 
1977). In Wyoming, this species occupies coniferous and aspen-conifer forests of 
western and central Wyoming (Luce et al. 1999). This species typically feeds on 
insects, tree sap, fruits and seeds. The golden-crowned kinglet is an uncommon 
resident of the northeastern portion of Wyoming (Luce et al. 1999) and may util- 


Pygmy Nuthatch 

The pygmy nuthatch (Sitta pygmaea) is listed as a sensitive species by Region 2 
of the FS and categorized as SSC4 by WGFD. Distribution of this species seems 
to be related to the occurrence of ponderosa pine. This species is widespread 
from southern British Columbia eastward through the Black Hills, and south to 
Baja California and mainland Mexico (Udvardy 1977). In Wyoming, it occurs at 
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associated with mountain habitats in coniferous forests at the periphery of the 
National Forests and in most other coniferous habitats within the state. Ponderosa 
pine woodlands in the Black Hills and in the Douglas / Guernsey regions have 
the best potential to support large groups of breeders (Welp et al. 2000). Pygmy 
nuthatches typically feed on insects and conifer seeds. This species may vtilize 


Sage Thrasher 

The sage thrasher (Oreosceptes montanus) 1s listed as a sensitive species by the 
Wyoming BLM. This species occurs from south-central British Columbia to 
southern Nevada, Utah, through Texas and Oklahoma, and in the San Joaquin 
Valley of California (Udvardy 1977). In Wyoming, this species is a common 
summer resident breeding in sagebrush shrublands throughout the state (Luce et 
al. 1999). Sage thrashers typically feed on insects and some fruit. This species 


Sage Sparrow 

The sage sparrow (Amphispiza belli) is listed as a sensitive species by the Wyo- 
ming BLM. This species occurs from Washington south to Baja California, and 
throughout the Great Basin (Udvardy 1977). The sage sparrow is a common 
summer resident in the Wyoming grasslands and shrublands typically feeding on 
imsects and seeds (Luce et al. 1999). This species may utilize suitable habitats 


Baird’s Sparrow 

The Baird’s sparrow (Ammodramus bairdii) is listed as a sensitive species by the 
Wyoming BLM. This species ranges from Alberta, Saskatchewan, and Manitoba 
and Montana to South Dakota (Udvardy 1977). In Wyoming, this species is an 
uncommon summer resident using shortgrass prairie habitats (Luce et al. 1999). 
Typical diet for this species consists of seed and insects. This species may utilize 


Brewer's Sparrow 

The Brewer's sparrow (Spizella breweri) is listed as a sensitive species by the 
Wyoming BLM. This species ranges from British Columbia east to Saskatche- 
wan, south to New Mexico, Arizona, and southern California (Udvardy 1977). In 
Wyoming, this species is a common summer resident occupying sagebrush 
shrubland, and other shrubland habitats throughout the state (Luce et al. 1999). 
Brewer's sparrow typically feed on insects and seeds. This species may utilize 


Northern Leopard Frog 

The northern leopard frog (Rana pipiens) is listed as a sensitive species by the 
Wyoming BLM and Region 2 of the FS. This species is found throughout much 
of boreal Canada, south throug’ the upper mid-west and central plains states, 
westward into Idaho, Nevada, northern Arizona, and New Mexico (Stebbins 
1985). In Wyoming, this species occurs in cattail marshes and beaver ponds from 
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the plains to montane conditions as high as 9,000 feet elevation (Luce et al. 
1999). Adult leopard frogs typically feed on insects, invertebrates, and small ver- 
tebrates including tadpoles, snakes, and fish. This species may utilize suitable 
habitats within the Project Area. 


Columbia Spotted Frog 
The Columbia spotted frog (Rana luteiventris [Rana pretiosa]) is listed as a sen- 
sitive species by Wyoming BLM and Region 2 of the FS. This species occurs 
through much of British Columbia and in Washington, Oregon, Idaho, Montana, 
Nevada, Utah, and Wyoming (Stebbins 1985). Wyoming is on the eastern edge 
of the range, where it is known from Park, Teton, Lincoln, Fremont, Sheridan, 
and Sublette counties. The primary population is in the northwest part of the 
state, where it is contiguous with populations in Idaho and Montana (Welp et al. 
2000). A glacial disjunct population occurs in the Bighorn Mountains about 100 
‘ miles to the east of the primary, contiguous population. It is confined to the 
headwaters of the South Tongue River drainage and its tributaries in Sheridan 
County (Garber 1994). In Wyoming, suitable habitats can be found in foothills 
and montane zones usually in the vicinity of permanent water such as ponds, 
sloughs, small streams, and beaver ponds. This species may avoid areas with 
warm stagnant water and dense cattails. It breeds in old oxbow ponds in which 
fish are absent, with emergent sedges in wet meadows at the edge of lodgepole 
pine forests (Garber 1994). Adult spotted frogs typically feed on insects, inverte- 
brates and small vertebrates including tadpoles and other frogs. This species may 
utilize suitable habitats within the Project Area. 


Wood Frog 

The wood frog (Rana sylvatica) is listed as a sensitive species by Region 2 of the 
FS. This species ranges throughout much of Canada, through the Midwest and 
Atlantic states southward to Tennessee. Isolated populations occur in Wyoming, 
Colorado, Missouri, and Arkansas (Stebbins 1985). In FS Region 2, wood frogs 
occur only on the Medicine Bow/Routt and Bighorn National Forests (Welp et al. 
2000). Both populations are likely glacial relicts. The Medicine Bow population 
occurs in the Medicine Bow Mountains in Albany and Carbon counties, and ex- 
tends into northern Colorado. The Bighorn population occurs 225 miles to the 
north in the Dome Lake area of the central Bighorn Mountains in Bighorn, John- 
son, and Sheridan counties (Welp et al. 2000). In Wyoming, this species is typi- 
cally associated with ponds, slow-moving streams, and wet grass/sedge meadows 
that do not contain fish (Baxter and Stone 1985). It is also found in glacial kettle 
ponds within coniferous forest and in beaver ponds on first order streams (Garber 
1994). The wood frog breeds on northern edges of small shallow ponds with 
emergent graminoids and willows at high elevations, usually above 8,000 feet 
elevation. This frog’s diet mainly consists of invertebrates. This species is not 
expected to occur within the Project Area. 


Milk Snake 

The milk snake (Lampropeltis triangulum) is listed as a sensitive species by Re- 
gion 2 of the FS. This western subspecies occurs in the western and central states 
from Montana southward to northern Texas, including isolated populations in 
Utah, Colorado, and New Mexico (Stebbins 1985). In Wyoming, this species is 
also known from scattered records in the Bighorn Basin, the east slope of the 
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Bighorn Range, and the Laramie Range in Albany, Big Horn, Washakie, Hot 
Springs, Platte and Goshen counties. It is also suspected to occur in Sheridan, 
Campbell, Crook, Weston, Niobrara, Converse and Natrona counties. In Wyo- 
ming, this species is found in diverse habitats from lowlands to mountains, grass- 
lands to open forests, and wilderness to suburban. It often occurs in plains and 
foothills below 5,900 feet elevation, but is almost never found in the shortgrass 
communities of the plains (Welp et al. 2000). Diet of this snake typically in- 
cludes small mammals, birds, lizards, snakes, and bird eggs. This species may 
occur in suitable habitats within the Project Area. 


Grasshopper Sparrow 

The grasshopper sparrow (Ammodramus savannarum) is categorized as an SSC4 
by the WGFD. This species ranges from coast to coast south of the of boreal for- 
est belt and mainly north of the southwestern deserts (Udvardy 1977). In Wyo- 
ming, this species is a common summer resident utilizing a variety of non- 
montane habitats including sagebrush shrublands, short- and mixed-grass prai- 
ries, wet meadows, and agricultural areas (Luce et al. 1999). This sparrow typi- 
cally feeds on insects and seeds. This species may utilize suitable habitats within 
the Project Area. 


Special-Status Aquatic Wildlife Species 


Sturgeon Chub 


In April of 2001, the USFWS announced the listing of the sturgeon chub 
(Macrhybopsis gelida) as endangered but was not warranted due to recent re- 
evaluations of distribution and population numbers (USFWS 2001b). Histori- 
cally, the sturgeon chub was found throughout the Missouri River basin from the 
Yellowstone River in Montana and the Powder River in Wyoming, downstream 
through the Missouri River and into the middle and lower Mississippi River to 
Louisiana. In Wyoming, this species is restricted to the Lower Bighorn and Pow- 
der Rivers. Preferred habitat is above gravel bottoms within large, turbid, fast- 
moving rivers. Sturgeon chub are most abundant in gravel riffles, but sometimes 
are found in sandy bottom pools containing some gravel. Sturgeon chub usually 
occur in less than three feet of water, and eat primarily bottom-dwelling inverte- 
brates. Chub spawn in late spring to midsummer when water temperatures are 
between 65 and 72°F. Spawning occurs within shallow rapids over gravel and 
rock. The Powder River in Wyoming supports the largest known reproducing 
population of sturgeon chub (Gerard 1999). This species has been documented in 
the Powder River from below Crazy Woman Creek up to the confluence with 
Salt Creek. Sturgeon chub were also documented to occur in Crazy Woman 
Creek above its confluence with the Powder River (Patton 1997) and, therefore, 
is known to occur within the Project Area (Table 3-46). 


Yellowstone Cutthroat Trout 


In February of 2001, the USFWS announced that the petition to list the Yellow- 
stone cutthroat trout (Oncorhynchus clarki bouvieri) failed to present substantial 
information that listing of this species was warranted (USFWS 2001c). This spe- 
cies is listed as a sensitive species by the Wyoming BLM and Region 2 of the FS. 
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Streams immediately below and above Yellowstone Lake are the global strong- 
hold for this taxon. It is native to the Yellowstone River drainage downstream to 
the Tongue River, including the Big Horn/Wind and Clarks Fork River drainages 
(Welp et al. 2000). This species is also found west of the Continental Divide in 
the Snake River drainage below Palisades Reservoir in Idaho and in Pacific 
Creek and other tributaries of the Snake River above the Gros Ventre River. It 
has been introduced to waters east of the Continental Divide (Baxter and Stone 
1995). The Yellowstone cutthroat trout has been recorded from Teton, Park, 
Sheridan, Johnson, and Big Horn counties (Welp et al. 2000). Suitable habitats 
include coldwater rivers, creeks, beaver ponds, and large lakes. Optimum water 
temperature generally may be 4.5 to 15.5°C, but tolerance of much warmer tem- 
peratures probably occurred historically in larger rivers. Warm-water populations 
occur in some geothermally-heated streams (Gresswell 1995), including some at 
least 81°F in Yellowstone National Park (Clark et al. 1989b). This species may 
occur in suitable aquatic habitats within the Project Area (Table 3-46). 


Cultural Resources 


Regional Characterization 


The Project Area is located in the Powder River Basin of northeast Wyoming and 
includes all of Campbell County, and large portions of Converse, Johnson, and 
Sheridan counties. The principal current land uses are ranching and energy de- 
velopment. For the purposes of analysis, this large area is subdivided into 18 wa- 
tersheds. Current land use is dominated by ranches that raise cattle, sheep, and 
smaller numbers of bison, and by mineral and energy development. Coal mines 
are largest and most numerous in the eastern edge of the Project Area in the Fort 
Union Formation. In the past, the Project Area supported large herds of bison. 
Prior to Euroamerican settlement, the seasonal to irregular availability of water 
and general lack of sheltered areas discouraged large, permanent settlements. 


Most of the central portion of the Project Area is underlain by lower Eocene 
sandstones, claystones, and coal beds of the Wasatch Formation. Smaller but lo- 
cally extensive areas around the edges of the Project Area are underlain by Pa- 
leocene sandstones, shales, and coal beds of the Lebo, Tongue River, and Tullock 
members of the Fort Union Formation. Little high quality raw material for pre- 
historic stone tool manufacture occurs in these deposits. Local raw materials for 
stone tools are dominated by high quality klinkers produced through the meta- 
morphosis of claystones by burning coal seams. Exotic raw materials from the 
Black Hills, the Hartville Uplift, the Bighorn Mountains, or more distant sources 
stand out from drab local materials. 


Cultural Context 


Cultural resource sites are defined as discrete locations of past human activity, 
which can include artifacts, structures, works of art, landscape modifications, and 
natural features or resources important to history or cultural tradition. These sites 
can include extensive cultural landscapes, such as farm or ranch landscapes, lin- 


3-136 PRB O & G DEIS 


270 


. ; 
7 1 
& rt remmger 4 


Chapter 3 — Affected Environment 


ear landscapes, such as historic trails with associated towns, forts and way sta- 
tions, or railroad landscapes, and traditional use areas. In this document impor- 
tant sites (sites that will require additional consideration) include both listed and 
; eligible sites (those sites that are listed on, determined eligible for, or recom- 
mended eligible for the National Register of Historic Places under the Criteria for 
Evaluation (36 CFR § 60.4) or National Landmarks) and sites that have not been 
evaluated. For the purposes of this analysis, unevaluated sites are considered po- 
tentially eligible, because they have not been determined to be not eligible, and 
therefore require avoidance or evaluative investigations. 


Prehistoric 


All recognized prehistoric cultural periods, from Clovis through Protohistoric 
(about 11,500 to 200 years ago), are represented to some extent in the project 
area. The broad prehistoric chronological periods used in this region are: 


Paleoindian Period (11,500 to 8,000 years ago) 

Early Plains Archaic (8,000 to 5,000 years ago) 

Middle Plains Archaic (5,000 to 2,500 years ago) 

Late Plains Archaic (2,500 to 1,500 years ago) 

>» Late Prehistoric and Protohistoric (1,500 to 200 years ago) 


Approximately 10 percent of the Project Area has been investigated, primarily in 
the eastern portion of the Basin. In this small sample of the project area the earli- 
est prehistoric cultural periods, Paleoindian through Early Plains Archaic, are 
represented by only a small number of sites. Archaic and later prehistoric period 
sites (Archaic to Protohistoric) are represented in increasing numbers as a result 
of higher populations through time and better preservation of more recent sites 
(Table 3-48). 


Vv Vv 


Vv 


Important prehistoric site types in the region include artifact scatters, stone circle 
sites, kill sites and faunal processing sites, rock alignments and cairns, and stone 
material procurement areas. The following prehistoric site types are used in the 
tabulation of known sites from a files search for the Project Area conducted 
through the Wyoming Cultural Records Office in Laramie. 


Artifact Scatters — Artifact Scatters are predominantly scatters of stone tools and 
stone tool-making debris in this region, but also include ground stone, ceramics, 
and composite artifact scatters. These sites are important because they are often 
the only remnants indicating the presence of human activity. Artifact Scatters 
may provide information on chronology, subsistence, technology, settlement pat- 
terns, and resource choices, and help to understand past lifeways. 


Camp — Camps are predominantly sites with artifact scatters and features or a 
range of artifact types that indicate habitation of the area. Camp includes sites 
that are listed in the files search as open camp, habitation sites, or artifacts and 
features. These sites are more often field evaluated as eligible than artifact scat- 
ters. These sites are important because they have the potential to yield informa- 
tion that can inform us on issues of settlement, subsistence, technology, chronol- 
ogy, and social organization by various prehistoric peoples. Camps may contain 
concentrations of associated tools and materials known as activity areas, hearths, 
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Table 3-48 _— Tally of Prehistoric Components by Sub-watershed 


Paleo- General Early Middle Late Late Pre- Proto- Total (per- 
Sub —watershed indian Archaic Archaic Archaic Archaic historic historic Total cent) 
Upper Tongue River 2 2 2 5 8 20 4 43 3.6 
Middle Fork Powder River 9 5 4 20 32 52 | 123 10.2 
North Fork Powder River 1 | J 
Upper Powder River 4 11 2 23 31 75 l 147 12.2 
South Fork Powder River 2 3 5 4 
Salt Creek l 1 2 2 
Crazy Woman Creek l 8 6 2 17 1.4 
Clear Creek 4 2 3 8 17 1.4 
Middle Powder River I 2 3 7 13 26 2.1 
Little Powder River 9 10 5 21 51 96 12 204 16.9 
Antelope Creek 1 5 18 25 49 86 4 198 16.4 
Upper Cheyenne River 9 15 4 23 47 70 4 172 14.2 
Total 59 66 40 157 299 545 42 1,208 100 
Total (percent) 48 5.5 3.3 13.0 24.8 45.1 3.5 100 


Note: Data were available for Campbell, Johnson, and Sheridan counties only. Some sub-watersheds are not listed and others have only minimal data. 
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storage pits, or other clusters of materials that represent discrete episodes of hu- 
man activity. 


Multi-Component — Multi-component sites are predominantly artifact scatters 
and camps that contain evidence of use by different cultural groups or by the 
same group over different periods of time. These sites include diagnostic artifacts 
and potential for buried remains and are often considered eligible. These sites are 
important because they provide evidence of settlement and use of the land by a 
specific cultural group or for a specific time. Multi-component sites may provide 
information on the migrations of people or technology and help inform us on cul- 
tural use of the landscape. 


Habitation Features — Habitation features are predominantly stone circle sites in 
this region, but also include open architecture, structures, lodges, and rockshel- 
ters. These sites are important because they are habitation sites that can provide 
evidence of the range of habitation structural types and preferences and may pro- 
vide information on settlement patterns, seasonal use of the area, social organiza- 
tion, and past lifeways. 


Rock Features — Rock features are predominantly caims, hunting blinds, and rock 
alignments but can include any non-habitation rock feature such as a medicine 
wheel. These sites are important because they provide information on the variety 
of site types that are possible in the area. These sites may provide information on 
ceremonial uses in the area, subsistence, territorial markers, and cultural use of 


the landscape. 


Bone - Bone sites are marked by the predominance of animal bone and include 
bone scatters, kill sites, and butchering sites. These sites are often encoded as 
eligible. In addition to animal bone, they frequently contain a variety of stone 
tools, some of which may be time diagnostic. They may also contain hearth or 
storage features which can yield ds«ezble carbon and other organic materials that 
can yield important information about the age of the site, the season the site was 
used, plants that were used, or butchering and processing techniques. They are 
important because they may inform us on technology, subsistence, and social 
structure for various prehistoric peoples for identifiable temporal periods 


Rock Art — Rock art includes pictographs (painted images) and petroglyphs (im- 
ages that are carved, ground, incised or pecked into the rock surface) that depict 
iconography on stone surfaces. These sites are important because they depict ico- 
nography of prehistoric people and may provide information on ceremony or 
subsistence related topics. Many portions of the Project Area do not contain suit- 
able rock surfaces for the production or preservation of rock art. 


Lithic Source — Lithic source is location used for acquisition of stone suitable for 
chipped stone tool manufacture. These locations may be areas of bedrock out- 
crops containing usable stone, or may be areas where pebbles, cobbles, or boul- 
ders of raw material have been redeposited by past geological processes. These 
sites are important because they may inform us on resource choices and technol- 
ogy of prehistoric peoples. Some materials that were preferred for their appear- 
ance or the quality of tools that could be made from them may be found quite far 
form their sources. The distribution of culturally modified materials away from 
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lithic source areas can provide important information on the movement or inter- 
action of cultural groups over time. 


Feature Only — The category Feature Only is dominated by hearth features that 
are found as isolated cultural remains but can include any non-architectural fea- 
ture not in association with artifact scatters. These sites are important because 
they can provide chronological information and special use or temporary use ar- 
eas for specific activities. This may provide information on resource choices and 
cultural use of the landscape. 


Human Remains — Human remains are the osteological remains of the prehistoric 
inhabitants usually found as an internment. Human remains are important for 
many reasons. For anthropologists they can help provide information on the be- 
lief systems and social structures of past people. In addition, they are the remains 
of the people who once occupied the area and may provide information on ances- 
try, migrations, health, and basic biological information such as age at death, sex, 
and stature. 


Prehistoric Cultural Landscapes -- Any setting that was used frequently or over a 
prolonged period of time by one or more cultural groups has the potential to be 
considered a cultural landscape. A cultural landscape is “a geographic area (in- 
cluding both cultural and natural resources and the wildlife or domestic animals 
therein), associated with a historic event, activity, or person or exhibiting other 
cultural or aesthetic values” (Birnbaum 1996:4). Vernacular landscapes encom- 
pass cultural materials, cultural features, intentional or casual modifications to 
the landscape, and resources or physiographic features that made that landscape 
culturally important. Consequently an eligible landscape cannot be avoided and 
protected simply by avoiding cultural objects, features and structures. The entire 
location and setting must be considered in terms of the historic character, that is 
the sum of all visual aspects, features, materials, spaces associated with the his- 
toric context of the landscape. 


Prehistoric site densities can vary from extremely high in some settings, such as 
certain ridgetops and areas near larger, more reliable drainages, to nonexistent in 
other settings. The factors affecting these differences in density are not always 
readily appareni. Sites are areas where the evidence of one or more episodes of 
past human activity is visible on the landscape. If a location is used by a large 
number of people, or repeatedly over a long period of time, lost or discarded cul- 
tural materials will accumulate and sediments may also be altered by the incorpo- 
ration of organic materials. If the landform remains stable over time and is not 
degraded, deeply buried, or mechanically disturbed, the site will remain visible. 
Site density, that is the number of sites found in a given unit area, will be influ- 
enced by the size and number of groups that used the area and the extent or den- 
sity of sought after resources. High site densities are often associated with loca- 
tions that have a predictable abundance of particular resources, locations that 
have a moderate abundance of several distinct resources, or ‘ocations that are 
strategically located with access to several resource zones. Another factor that is 
frequently noted in site location is proximity to a reliable source of water. Other 
factors may be responses to seasonal conditions, such as winter camps with 
minimal snow accumulation that are sheltered from the wind, or summer camps 
on higher benches away from swarming bugs. 
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In the Protohistoric and early historic periods the Project area was the territory of 
numerous tribes including, the Ankara, Crow, Lakota/Dakota, Arapaho, Kiowa, 
Comanche, Blackfeet, Cheyenne, and Shoshone. The region was a crossroads for 
many different Plains tribes, some of which used the area on a regular basis, and 
others, which entered the region occasionally for particular resources. Numerous 
confrontations occurred in the area among tribal groups, and with Euroamerican 
settlers and emigrants passing through to other areas. 


Historic 


The historic period of the area falls within the last two hundred years, and begins 
with transient, widely separated incursions by explorers and fur traders. Explora- 
tion and the establishment of the Rocky Mountain Fur Trade intensified Eu- 
roamerican presence in the Powder River Basin in the early 1800s. Early market 


_ trade in the region was centered on bulk items such as furs and depended on river 


transport. Trading forts at Fort William (later known as Fort Laramie) and sev- 
eral major forts along the Yellowstone River were major centers with a dynamic 
system of smaller forts and periodic rendezvous. European and Indian trappers 
and traders ranged through the mountains and basin for furs and returned to the 
trading forts to exchange marketable goods for supplies. First hand accounts in- 
dicate that a significant part of many trappers’ income was also spent on gaming 
and whiskey. For many years these trading forts were major focal points of Eu- 
roamerican activities in the region. 


After the decline of the fur trade in the late 1830s several of the major emigrant 
trails of the 1840s and i850s passed the south end of the Project Area along the 
North Platte corridor. Fort Laramie served as a major supply point along the Ore- 
gon, California, and Mormon trails and was a focal point for overland emigrants. 
Portions of the emigrant trails in the Fort Laramie region were notorious for pre- 
dations by Pawnee and Lakota bands. In 1845 Fort Laramie was still controlled 
by the American Fur Company, but Colonel Stephen Kearney left a detachment 
of about 100 men to provide protection for emigrants stopping at the fort. This 
famous fur-trading post was purchased by the US government in 1849 to become 
the second regular military installation along the Oregon and California trails, the 
first having been Fort Kearny in Kansas. In 1851 Fort Laramie was the site of an 
historic general treaty with the plains tribes. The Fort Laramie Treaty Council of 
1851 was the greatest gathering of plains tribes ever and though it was consid- 
ered a success, it did not completely eliminate hostilities. Fort Laramie provided 
many important services to the overland immigrant such as protection, a place to 
Stay in winter, health care, and mail. (Unruh 1992:156). 


With the emergence of the Montana gold fields in the 1860s, trails were estab- 
lished through the Project Area. The mid to late 1860s were intense years in 
Wyoming, and in the Powder River Basin in particular. The first variant of the 
Bozeman Trail was tried in 1863 by a group of 46 wagons. This first wagon train 
was turned back by Cheyenne and Lakota near present-day Buffalo. Three wagon 
trains followed the route in 1864. One of the latter wagon trains, often called the 
Townsend Train, was attacked by Cheyenne near the Powder River, and several 
emigrants were killed. There were several competing expeditions from 1864 
through 1866 to identify a better route for a trail to the Montana gold fields and 
many gold seekers set out on their own without an established trail. Among the 
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competing expeditions were the Sawyer expeditions of 1864, and 1865-1866, 
which attempted to establish a trail through the Powder River Basin south of Gil- 
lette and through Sheridan. Sites associated with these expeditions have been 
documented in Campbell and Sheridan counties. The expeditions were harassed 
by groups of Arapaho, Cheyenne, and Lakota, and on several occasions were 
pinned down for days or weeks. It became a customary practice in this region for 
several years to circle the wagons at the end of the day, dig rifle pits around the 
perimeter, and post pickets around the wagons and livestock. No viable trail was 
established across the middle of the basin due to Indian predations, unreliable 
water sources, and difficult terrain. 


The Bozeman route along the western edge of the basin proved more viable. 
There were many documented confrontations between native tribes and Eu- 
roamericans along the Bozeman Trail. Among the more famous were the Wagon 
Box Fight, the Fetterman Massacre, and the Crazy Woman Battle. The area 
around the crossing at Crazy Woman Creek was the site of many other skir- 
mishes as well. Despite sustained problems with the native groups, the Bozeman 
Trail was used sporadically, and military forts were established to protect the 
wagon trains, including Fort Reno and Fort Phil Kearney. In the Fort Laramie 
Treaty of 1868 the tribes were granted control of the Powder River Basin, troops 
were withdrawn from the forts, and the trail was closed for several years. 


Although east of the Project Area, the discovery of gold in the Black Hills by 
Lieutenant Colonel Custer in 1874 stimulated an influx of gold seekers and set- 
tlers into the Black Hills and Powder River Basin. The influx into the sacred 
Black Hills enraged the tribes. The tribes refused to negotiate or come into the 
agencies, and the United States launched major campaigns against the “hostiles” 
in 1876, with the troops out of Fort Fetterman, near present Douglas, following 
the Bozeman Trail north. With the major Plains Indian campaigns of the late 
1870s, the tribes were driven out of the Powder River Basin and the Bozeman 
Trail reopened. The arrival of the railroad and the establishment of Cheyenne in 
1867 had made the Powder River Basin more accessible, and with the removal of 
the Indian threat, settlers began to filter in. In 1878 and 1879 mail and stage ser- 
vice was established roughly following the Bozeman Trail. Other historic corri- 
dors crossing the Project Area in this period included the Black and Yellow Trail, 
the Texas Cattle Trail, and the Cheyenne-Deadwood Stage Road. : 


When the initial Homestead Act of 1862 was passed, the Project Area was Indian 
territory. In 1877 the Indian threat had been removed and the Desert Land Act 
was passed. The latter act allowed homestead entries as large as 160 acres, large 
enough for small livestock operations in this arid region. The first to take advan- 
tage of the reopening of the Powder River country were cattle ranchers. Some of 
the ranches also served as stage stops and roadhouses along the trails. Large, 
speculative cattle companies overwhelmed the public range land in the 1880s. 
lations between the sheep and cattle ranchers were strained. The large corporate 
cattle ranches, which utilized broad areas of open range, also competed for land 
with towns and homesteaders. The large cattle companies were devastated by the 
harsh winter of 1886-1887, and already strained relations with sheep ranchers, 
towns and homesteaders became worse. A major period of conflict in 1892 in 
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The entry of the Burlington Railroad in the 1890s made travel to the region 
quicker and less hazardous, and for a time homesteaders and small ranches pre- 
vailed. In 1909 the Enlarged Homestead Act was passed, allowing larger horme- 
Stead entries and an additional surge of homesteaders and small ranchers entered 
the region. The Stock Raising Homestead Act of 1916, which had less stringent 
requirements for improvements than the Enlarged Homestead Act, followed this 
and with the end of the First World War many veterans moved west to claim va- 
cant land. This continued increase in settlement was brought to an end by 
droughts and agricultural recession in the 1920s and the Great Depression of the 
1930s. Many homesieads and small ranches failed, and those that survived did so 
by absorbing failed ranches and establishing larger and more viable expanses of 
land. Many more failed ranches and homesteads were bought or reclaimed by the 
government under the provisions of the Bankhead-Jones Land Utilization Act of 
1937. 


The Homestead Act of 1862 had included subsurface rights, especially mineral 
rights, with homestead patents. The later homestead acts partially or entirely re- 
for mineral rights were handied under a separate patent system. The separation of 
surface and mineral rights and several changes in the mineral patent system have 
resulted in a complex hodge-podge of surface and subsurface ownership. Exten- 
sive areas also have contrasting subsurface mineral rights where different types 
of minerals are covered by different ownership or control. Areas of contrasting 
surface and mineral ownership, most often private surface and federal minerals, 
are referred to as split estate. Such areas are especially common in portions of the 
Project Area, and result in challenging management problems. 

With the establishment of the railroads in the early 1890s coal mining was aiso 
emerging as an important element of the regional economy. Sheep and cattle 
production have remained important elements of the regional economy, but they 
have been surpassed by mineral and energy development. The onset of the First 
World War increased the market for oil and coal and these industries expanded. 
Energy exploration and production were not strongly affected by the agricultural 
recession of the 1920s. However, the depression of the 1930s did suppress the 
energy market until the outbreak of the Second World War. 


Historic site categories documented for the Project Area are based on broad his- 
toric themes. The site categories used in the tables in this document are, Rural, 
of these site categories, the types of sites they include, and the importance they 
may have in history are discussed briefly below. 
Rural sites include: 
7 Small and large ranch/agrarian core complexes 
» Outlying ranch/agrarian features (field barns, machinery yards, stock shel- 
ters, loadouts, stock ponds or tanks, water control systems, stock herding 
camps, etc.) 
> H is/f , 
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> Rural community buildings (grange halls, rural schools, rural churches, 
mercantiles, etc.) 
This theme involves historic rural settlement from the expulsion of the Native 
American tribes in the late 1870s to the early 1950s. Settlement was initially fo- 
cused around the new or reestablished forts and military camps along the Boze- 
man Trail. As military and civilian wagon roads and stage roads were estab- 
lished, settlements formed along those arteries. Large corporate ranches soon 
occupied open lands for grazing and homesteaders also began to spread through 
the region. There were several cycles of expanded settlement and failure that may 
be reflected in building styles and materials in surviving structures. More favor- 
able locations were repeatedly reoccupied, and many of the earlier structures 
were destroyed or modified by later uses. In some cases, each occupation or use 
episode in a core complex 1s centered in a slightly different location, and the ear- 
_ lier episodes retain a degree of spatial and structural integrity. Some marginal 
sodes, although it is a common practice to reuse abandoned buildings for stock 
shelters or other purposes. 


important parts of rural settlement were rural community buildings including 
churches, schools, and community halls such as grange halls. In some cases all of 
these functions were combined in a single building that might be located on a 
State-owned section or on land provided by one of the landowners. These types 
of buildings were also commonly located in smal] communities that served the 
nearby farms and ranches, as well as serving as political or economuc centers at 
various levels. Many of the rural community buildings began to fall into disuse 
with the development of motorized traffic and maintained public roads. This is 
clearly manifested in the centralization of public schools with the development of 
busing. 

These kinds of sites are important for their association with the broad patterns of 
settlement and development in this region. They represent the homesteads, small 
and large ranches, small communities, and support facilities that characterized 
these patterns. Some are important because of their association with specific his- 
toric events or the contributions of persons important in history. Others are rare 


surviving examples r —. . ‘ting once common patterns. Seme may be important 
for their potential t . ~—- |’ s/mation important in history that is not available in 
written documents. 


7 Urban Architecture/Buildings 
Fairgrounds; Parks 

Home; House; Residence 
Hotel/Lodge; 

Church; 
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7 Power Plant; 

» Warehouses 
This theme involves the emergence of towns. Towns deveioped as commercial! or 
political centers and are characteristically a mix of residential, commercial, and 
public buildings. Industrial or industrial support facilities may also be an impor- 
tant element of a town. As energy development and railroads entered the region, 
towns formed along or moved to the railroad as railheads and transfer points, or 
formed near mines or well fields as residential areas for laborers and as centers 
for supply and support services. Urban architecture is more varied tnan rural ar- 
chitecture, partly because there is generally a wider range of functions repre- 
sented, and partly because a greater financial base is expressed in more current or 
elaborate styles. Urban buildings and structures may also exhibit more time sen- 
sitive styles than rural vernacular buildings and structures, and may be more eas- 
ily associated with particular periods or themes. 
Mining sites, which includes liquid mineral and energy development, include: 

7 Mine; 

7 Mining Support Facilities; 

» Tipple: 

7 Loadout: 

7 Well Field: 

7 Energy Exploration 
The mining theme includes energy and mineral development facilities. The most 
conspicuous of these facilities are surface mine complexes, loadouts, and tipples. 
Oil and gas facilities are generally more dispersed than surface mine complexes. 
Earlier mines were often abandoned and not reclaimed. Although foundations or 
deteriorated structures may remain, equipment was typically moved to new mine 
locations or salvaged over the years. Old mines and oil fields are best identified 
through mineral claims and pubiic records. Even if little remains in the way of 
surface structures and associated artifacts, these sites reflect changes in mining 
strategy and technology in the patterns of landscape modification. 
Transportation sites include: 

7 Overland Migration Corridor/Emigrant Trail; 

7 Inscriptions: 

7 Tie Hack Camp; 

7 Trail/Stage Route: 

7 Stage Station: 

» Freight Road; 

> Aieanie: 

» Ferry: 

7 Bridge: 
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> Road; 
> Railroad 


This theme represents changes in the patterns and technology of transportation 
from early historic trails that often followed prehistoric trails, to the emergence 
of trucks and automobiles and maintained public roads. The early trappers trails 
and emigrant roads had locations along them that could be called points of con- 
vergence. These might be river crossings, low passes, water sources, sources of 
wood, areas of good pasture, or landmarks. Between these points the trails might 
vary with the season, the whim of the traveler, or other conditions, and were 
more like broad swaths across the landscape than marked roads or trails as we 
might envision today. With more regular freight wagon routes and stage lines, 
roads were improved and maintained. When the railroads entered the scene, these 
were necessarily engineered corridors that responded to a different set of eco- 
nomic needs and to different design constraints. 


Military sites include: 

>» Military Camp/Cantonment; 
Blockhouse/Powder Magazine; 
Battlefield/Battle Site; 
Military Fort; 
Proving Grounds; 


Air Bases; 


VV VW WV WV 


Chemical and Weapons Depots; 
> Missile Silos 


The military theme covers evidence of military camps and installations, support 
facilities, and sites of battles, beginning with the military encampments of the 
1860s up through the military facilities of the Cold War. In the project area mili- 
tary sites are clustered along the Bozeman Trail corridors. Many of these sites are 
not conspicuous on the landscape, but must be identified from historic accounts 
and detailed surface inspection. 


Exploration sites include: 
> Fur Trade Cabin; 
» Trading Post; 
>» Trade Beads; 
>» Expedition Camps; 
> Survey Marker 


The theme of exploration covers early exploration of the region by fur traders, 
government expeditions, early travelers, and railroad or General Land Office sur- 
veyors. These sites may be comparatively small and transient but are generally 
either locations described in historic accounts that may or may not be marked by 
physical remains, or sites marked by distinctive early historic artifacts, including 
goods made for Indian trade or trapping paraphernalia. 
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Communication sites include: 
>» Telegraph/Telephone Lines; 
>» Pony Express Stations; 
» Transmission Lines 


These sites represent early communications systems and energy distribution sys- 
tems. They may be marked by little more than occasional insulator fragments or 
remnants of crudely hewn poles. Pony Express stops often need to be identified 
from historic sources. Some were little more than a rural shack and a corral, oth- 
ers were located at existing ranches, and many others became stage stops, retain- 
ing little to identify them as Pony Express stops. 


Other sites consist of site types that occur in small numbers in the Project Are 
and do not fall in any of the themes listed above. Sites that have been counted in 
this category include: 


» CCC Camp/Conservation Site; 
> Hatchery; 

> Monument; 

» Prison Camp; 

>» Lumber Mill; 

>» Timber Camp; 

> Shooting Range; 

» Burial/Cemetery/Grave; 
>» Cairns; 

» Historic Camp; 

>» Dump/Trash Scatter 


The Wyoming guidelines also define historic periods that crosscut the themes 
and site types listed above. The major periods are: 


» Early Historic (AD 1800 to 1842) 
>» Pre-Territorial (AD 1842 to 1868) 
>» Territorial (AD 1868 to 1890) 

» Expansion (AD 1890 to 1920) 

>» Depression (AD 1920 to 1939) 

» Modern (AD 1939 to present) 


Evaluation of the importance of historic sites, districts and landscapes must con- 
sider aspects of both theme and period in assessing the historic character and 
contributing attributes of the resources. 
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Native American Traditional Cultural Places 


General ethnographies of the Lakota, Crow, Mandan, Hidatsa, Arikara, Chey- 
enne, Arapaho, Shoshone, and other tribes that may have had traditional ties to 
this region do not provide information on specific resources in the Project Area 
that are likely to be traditional cultural concerns. There are certainly prominent 
and identifiable places to the west in the Big Horn Mountains and to the east in 
the Black Hills area. Probably the most widely known examples would be the 
Big Horn Medicine Wheel and Devils Tower. The known sacred and traditional 
places offer some indications of the types of places valued by the Plains Eques- 
trian cultures in the historic period. However, any identification of sacred or tra- 
ditional localities must be verified in consultation with authorized tribal represen- 
tatives. 


Conspicuous landmarks, prominences, and high locations were often held in rev- 
erence. It would be reasonable to assume that Pumpkin Buttes, several of the 
more distinctive or isolated buttes throughout the Project Area, and distinct rock 
formations in the Middle Fork and Red Wall country were traditionally important 
places. Some of these natural features may have associated rock art, cairns, offer- 
ing sites, vision quest sites, or other tangible evidence of traditional importance, 
while others may be embedded in oral traditions. 


Distinctive natural water bodies and confluences of flowing streams and rivers 
were held by many tribes to be sources of power and inspiration, and mirrors of 
the inner spirit. The presence of flowing water or bodies of water and high iso- 
lated locations such as buttes in close proximity to one another were sometimes 
considered especially powerful or close to the spirits. These kinds of locations 
were commonly used for fasting or vision quests. Some vision quest sites that 
were used repeatedly over the generations have physical features, such as cairns, 
small stone circles, offerings, small clusters of stone, or stone alignments, in ad- 
dition to the character of their physical setting. 


At a smaller scale, traditional rock art marks localities that were important or sa- 
cred to past populations and the rock art itself is a traditional concern to most 
existing tribes. Similarly stone intaglios and effigies, some rock alignments, and 
many ancient rock cairns mark traditionally significant locations. Any location 
with cobble effigy figures, unusually small or large stone circles or medicine 
wheels, geometric stone alignments, or prominent cairns should be considered a 
potential sacred or traditional site. Tribes may also hold alignments and cairns 
associated with more mundane functions such as trails and game drives to be sa- 
cred or traditionally important, and may also consider most archaeological sites 
to be traditional cultural places important to their tribal identity. Several of the 
tribes that have traditional ties to the Project Area consider “tipi rings” (i.e., stone 
circle sites) to be sensitive sites that may have spiritual or sacred associations. 
Traditional tribal concerns can also include traditional gathering areas for me- 
dicinal and ceremonial materials. 


Files Search 


A files search for all four counties (Campbell, Converse, Johnson, and Sheridan) 
was conducted through the Wyoming Cultural Records Office database in late 
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March of 2001. This files search covers most investigations in the four counties 
through the year 2000. The database of cultural resource reports, cultural re- 
source sites, and isolated finds was then narrowed to the project area and subdi- 
vided by sub-watershed. This database contains records for 8,120 cultural re- 
source sites, and 2,831 isolated finds. Of the total cultural resource reports in the 
files search 2,359 were completed prior to 1983 when statewide standards were 
implemented for cultural resource investigations and reporting. Some of those 
earlier reports might not be considered adequate by current standards and must be 
reviewed individually to evaluate their adequacy. Nonetheless, they provide in- 
formation that might not be otherwise available on the nature and distribution of 
prehistoric and historic resources. A comparison of the surveyed acres listed in 
the files search and the total acreage of the Project Area indicates that approxi- 
mately 10 percent of the Project Area has been investigated. Using this informa- 
tion, estimates can be made of the quantity of significant cultural resource sites 
that are likely be encountered in the projected area of potential effect of the pro- 
posed oil and gas development. 


Table 3-49 and Table 3—S0 list the numbers of prehistoric and historic cultural 
resource sites that have been documented in each of the sub-watersheds in the 
Project Area by site type or historic theme, and by National Register evaluation. 
Table 3-51 lists the number of isolated finds documented in each of the sub- 
watersheds. The files search for this area contains a high proportion of sites that 
are unevaluated or for which information on evaluation is lacking — 35.6 percent 
for prehistoric and 35 percent for historic. The files search tables show 13 percent 
of the prehistoric sites and 9.6 percent of the historic sites as listed or eligible. 
Typically, when adequate information is available, about 10 to 15 percent of the 
documented sites in an area are evaluated as eligible. 


Artifact scatters dominate prehistoric sites in the Project Area. When there is 
adequate information to evaluate this type of site, the majority are not eligible. 
However, complex sites and sites with buried levels and dateable materi- 
als/artifacts can yield important information. Prehistoric sites in the category of 
“camp” are a combination of artifacts and features, or a range of artifact types. 
These sites are more often field evaluated as eligible than simple artifact scatters. 
The small categories of multi-component/stratified, habitation features, rock fea- 
tures, bone beds/scatters, and rock art are high profile categories that are very 
often evaluated as eligible. Bone beds and stratified sites that are key in our un- 
derstanding of all periods of Plains prehistory occur in the project area. Sub- 
watersheds where there have been more studies and more follow up studies, such 
as Antelope Creek, Upper Cheyenne, and Upper Belle Fourche, have a lower 
proportion of unevaluated sites. This is especially true of large coal mine devel- 
opments. Areas within some of the subwatersheds have more varied habitats, par- 
ticularly attractive resources, or conditions more conducive to preservation, and 
are very rich in significant prehistoric sites. This includes the Upper Tongue, the 
Middle Fork Powder, the lower Antelope Creek Drainage, and the eastern por- 
tions of the Upper Belle Fourche. 
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Table 3-49 _— Prehistoric Site Types by Sub-watershed 


Sub- Artifact Multi- Habitation Rock Rock Lithic Features Human 
watershed Evaluation Scatter’ Camp’ Component Features’ Features’ Bone’ Art Source Only Bone Unknown Total %° 
Little Eligible 0 0 0 0 0 oOo oO 0 0 0 0 oO O 
Bighorn —_Unevaluated 2 0 0 0 0 0 0 0 0 0 0 2 66.7 
River Not Eligible 0 0 0 0 oOo 0 0 0 0 0 1 333 
Total 3 0 0 0 0 0 oO 0 0 0 0 3 <li 
Upper Eligible 3 8 0 0 0 0 0 0 0 0 12 56 
Tongue —Unevaluated 69 41 ) 25 4 °-3 2 8 3 0 0 156 72.9 
aver Not Eligible 26 12 0 4 3 0 0 0 0 0 46 21:5 
Total 98 61 1 30 7 3 2 9 3 0 0 214 40 
Middle Fork Eligible 24 78 0 6 2 2 #5 8 0 0 0 125 294 
Powder —Unevaluated 66 41 0 15 5 2 2 12 0 1 145 34.1 
River Not Eligible 7 «63 0 2 4 0 0 9 0 0 0 155 365 
Total 167-182 0 23 i 4 7 29 0 1 425 7.7 
North Fork Eligible 0 1 0 0 0 0 0 0 0 0 0 1 25.0 
Powder —_ Unevaluated 2 0 0 0 0 0 oO 0 0 0 0 2 500 
wer Not Eligible i 0 0 0 0 0 oO 0 0 0 0 25.0 
Total 3 0 0 0 0 oO 0 0 0 0 4 <li 
Upper Eligible 43 0 2 0 6 60 OO 0 0 0 0 52 65 
Powder —_ Unevaluated 124 81 22 0 3 0 5 4 0 0 240 30.0 
River Not Eligible 288 «199 0 12 4 2 0 2 2 0 0 509 63.5 
Total 413-323 36 4 0 7 6 0 0 801 15 
South Fork Eligible 2 0 0 0 0 ] 0 0 0 0 0 3 17.4 
Powder —_Unevaluated 4 5 0 2 0 0 0 0 0 0 12 522 
wer Not Eligible 4 3 0 0 0 oO 0 0 0 0 0 7 304 
Total 10 8 0 2 0 0 0 0 0 2 4 
Salt Creek Eligible 2 0 0 0 oO 0 0 0 0 4 62 
Unevaluated 10 14 0 7 3 0 | ] 0 0 0 36 55.4 
Not Eligible 16 4 0 0 5 0 oO 0 0 0 0 25 384 
Total 28 19 0 K 8 0 0 0 0 65 12 

BEST COPY AVAILABLE 
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Table 3-49 _— Prehistoric Site Types by Sub-watershed 
Sub- Artifact Multi- Habitation Rock Rock Lithic Features Human 
watershed Evaluation Scatter’ Camp’ Component Features’ Features’ Bone’ Art Source | Only Bone Unknown Total %° 
Crazy Eligible 3 5 0 2 0 0 0 0 0 12 122 
—— Unevaluated 1415 0 12 0 o 1 2 0 0 1 45 459 
Not Eligible 19 = 10 0 7 4 0 0 0 0 0 41 419 
Total 36 (30 0 21 4 1 2 2 0 1 8 18 
Clear Creek Eligible 3 6 0 3 0 oO oO 0 0 0 0 12 97 
Unevaluated 10 014 0 27 2 3 0 2 i 0 1 60 484 
Not Eligible 24 8©=— 10 0 5 9 OO 0 4 0 0 0 52 419 
Total 3730 0 35 T 3 O 6 0 1 124 23 
Middle —_ Eligible 2 0 0 0 o oO 0 0 0 0 3 23 
Powder —_ Unevaluated 3337 0 6 0 0 oO 2 0 0 0 78 61.5 
waver Not Eligible 40S 0 2 0 2 0 0 0 0 0 49 362 
Total 15 «43 0 0 2 #0 2 0 0 0 130 24 
Little Eligible 1) = 40 0 16 | 5 (OO 0 0 0 1 74 136 
Powder — Unevaluated 66 3». 21 26 2 3 0 3 0 0 0 122 224 
River Not Eligible 256 33 0 29 9 #7 0 DR 1 349 640 
Total 33384 71 2 1 0 15 2 545 99 
Little Eligible 0 0 0 0 oOo 0 0 0 0 0 1 53 
Missouri —_ Unevaluated 2 0 2 0 oO 0 0 0 0 0 5 263 
waver Not Eligible 6 7 0 0 0 oOo oO 0 0 0 0 13 684 
Total 8 9 0 2 0 oOo 0 0 0 0 0 9 3 
Antelope _ Eligible 53122 20 0 2 #0 2 2 0 203 23.0 
Creek Unevaluated 125 49 0 28 4 3 J 0 5 I 0 226 256 
Not Eligible 298 = 104 0 38 1 1 0 2 0 0 1 455 514 
Total 476-275 ! 86 2% 6 | 4 7 2 1 884 16.1 
Dry Fork Eligible 1 32 0 T 1 0 i 0 0 0 47 I 
Cheyenne Unevaluated 5858 0 59 a ar | 2 0 0 230 544 
aner Not Eligible 9 31 0 T 7 3 0 4 2 0 0 148 345 
Total 149121 0 81 588 0OC6tté«C 6 4 0 0 425 7.7 
BEST COPY AVAILABLE 
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Table 3-49 Prehistoric Site Types by Sub-watershed 


Sub- Artifact Multi- Habitation Rock Rock Lithic Features Human 
watershed Evaluation Scatter’ Camp’ Component Featuscs’ Features‘ Bone’ Art Source Only Bone Unknown Total %° 
Upper Eligible 8 28 0 5 2 3 0 0 0 i 0 47 94 
Cheyenne — Unevaluated 5130 19 2 2 =«0 5 0 0 0 10 212 
River Not Eligible 289 47 12 5 4 (OO 3 0 0 0 361 69.7 
Total 348 = -:105 2 36 9 9 0 g . 0 0 516 94 
Lightning _ Eligible 3 15 0 2 0 0 0 0 0 0 0 2 88 
Creek Unevaluated 80 29 0 12 4 3 0 0 0 0 129 566 
Not Eligible 54 19 0 4 2 0 oO 0 0 0 0 79 346 
Total 137 «63 0 18 6 3 0 0 0 0 228 41 
Upper Belle Eligible 15 26 0 25 2 0 oO 0 0 0 0 68 90 
Fourche —_ Unevaluated 109 «= 33 53 23 8 8 86O 7 5 0 1 240 31.7 
River Not Eligible 284 «88 0 63 0 1 oO 3 0 0 0 449 593 
Total 408 147 141 35 9 oO 10 5 0 1 757 13.8 
Middle —_Eligible 2 19 0 7 0 0 0 0 0 0 2 119 
North Platte Unevaluated 21 36 0 48 17 0 Oo 0 1 0 0 123 506 
River Not Eligible 403 0 8 5 41 (OO 5 0 0 0 9% 375 
Total 63 86 0 63 22 2 0 5 0 0 242 44 
Total Eligible Sites 135 426 102 8 22 6 T 2 2 1 716 13.0 
Total Unevaluated Sites 846 505 5 363 126 = 32 7 49 22 2 4 1961 35.6 
Total Sites 2792 1597 7 661 212 «-75—s—s«a13ts«*108S 29 6 7 $504 100 
Per cent of Total Sites 50.8 29.0 0.1 12.0 39 «#14 «02 1.9 05 oO. 0.15 100 
ye Scatters are predominantly lithic (i.e. chipped stone tool) scatters in this region, but also includes ground stone, ceramics, and composite artifact scatters. 
2. Camp includes sites encoded as open camp, habitation, or artifacts and features. 
3. Habitation Features includes stone circles, open architecture, structures, lodges, and rockshelters. The most common of the latter are stone circles. 
4. Rock Features includes cairns, hunting blinds, rock alignments, and other non-habitation rock features. 
5. Bone includes bone beds, bone scatters, kill sites, and butchering sites. 
6. % is given as percent Eligible for each subwatershed and then percent of total sites represented by the subwatershed. 
BEST COPY AVAILABLE 
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Table 3-S@ Historic Site Types by Historic Theme and Sub-watershed 


Sub- 

watershed Evaluation | Rural Urban Mining Transportation Military Exploration Communication Other Unknown Total  % 
Salt Creek” Eligible 0 0 0 2 0 0 0 0 0 20° 71 
Unevaiuated 6 0 0 2 0 0 0 0 | 9 322 

Not Eligible 5 0 6 0 0 0 5 0 17 607 

Total i" 0 10 0 0 0 5 1 2® 12 

Crazy Eligible 0 0 6 0 0 0 9 12.7 
Woman —_Unevaluated 18 2 2 0 2 0 3 1 29 408 
Creek — Not Eligible 7 0 & 0 0 0 5 2 33 465 
Total 36 3 16 2 0 9 3 MO Bu 

Clear Creek Eligible 16 k 0 6 3 0 0 1 35 197 
Unevaluated 32 12 4 5 0 0 0 4 12 69 38.7 

Not Eligible is (0 3 39 0 0 2 5 0 4 416 

Total 63 30 7 50 3 0 2 10 13 178 7.9 

Middle _Eligible 2 0 0 0 0 0 0 0 0 2 $8 
Powder —_ Unevaluated 18 0 0 0 f 0 0 ! 0 19 $28 
_— Not Eligible 7 0 2 0 0 0 5 6 IS 417 
Total 27 0 2 0 0 0 6 0 3% 16 

Little Eligible y 0 0 0 0 0 0 o Wm $8 
Powder —— Unevaluated 49 2 0 2 0 0 0 6 S$ 64 33.7 
a Not Eligible 66 2 2 10 0 0 0 2 3 11S 60.8 
Total 124 4 2 12 0 | 0 29 18 199 8&4 

Little Eligible 0 0 0 0 0 0 0 0 0 0 0 
Missouri — Unevaluated 3 0 () 0 0 7 WwW 
a Not Eligible ? 0 0 0 0 0 0 0 3 (30 
Total S | 0 0 0 0 | 2 ww 4 

Antelope _ Eligible 14 0 4 0 0 0 2 2 23 79 
Creek Uuevaluated 37 2 0 0 0 0 16 13 «6923.8 
Not Eliible 123 0 5 6 0 0 $5 1) «201 = 686 

Total 174 2 7 10 0 0 73 % 293 130 
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Table 3-S0 Historic Site Types by Historic Theme and Sub-watershed 
ee) 


Sub- 

watershed Evaluation Rural Urban Mining Transportation Méilitary Exploration Communication Other Unknown Total % 
Dry Fork Eligible 3 0 0 2 0 0 0 0 6 641 
a Unevaluated 50 0 0 3 0 0 0 20 7 80 548 
Not Eligible 32 0 4 1 0 0 18 4 60 411 
Total R5 0 9 0 0 39 1) 146 «665 
Upper Eligible 4 0 0 l 0 0 0 3 0 8 4.8 
Cheyenne — Unevaluated 13 0 0 2 0 0 0 7 8 30 18.0 
niver Not Eligible 85 0 | 7 0 0 0 35 1 129 772 
Total 102 0 10 0 0 0 45 9 167 7.4 
Lightning _ Eligible 2 0 0 0 0 0 0 0 0 2 3.9 
Creek Unevaluated 8 0 0 0 0 0 0 3 10 836.21 44.2 
Not Eligible 15 0 0 0 0 0 0 2 2 549 
Total 25 0 0 0 0 0 0 14 2 51 23 
Upper Belle Eligible 17 0 0 5 3 0 0 | 1 27 8.6 
Fourche = Unevaluated 37 4 4 0 0 0 9 18 73 23.3 
aver Not Eligible 130 3 4 10 0 0 0 47 19 213 68.1 
Total 184 4 8 19 3 0 0 57 38 313s: 13.9 
Middle —_ Eligible 0 0 0 4 0 0 0 0 0 4 56 
North Platte Unevaluated 34 0 0 0 0 0 8 1 44 611 
ve Not Eligible 140 0 4 0 0 0 4 2 22% 333 
Total 48 0 0 9 0 0 0 2. 3 72 32 
Total Eligible Sites 9% 21 3 61 14 0 14 7 217 96 
Total Unevaluated Sites 451 39 28 29 9 7 0 106 119 §=788 8635.0 
Total Sites 1209-137 59 228 25 9 2 395 190 2254 100 

Per cent Total Sites 53.6 6.1 2.6 10.1 11 0.4 <0.1 17.5 84 100 

BEST COPY AVAILABLE 
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Table 3-51 Number of Isolated Finds by Sub-watershed 


Isolated Finds 

Sub-watershed Prehistoric Historic Unknown Total 

Little Bighorn River I 0 0 l 
Upper Tongue River ~ 25 0 7 32 
Middle Fork Powder River 82 2 i4 98 
North Fork Powder River 1 | 0 2 
Upper Powder River 437 57 80 $74 
South Fork Powder River I 10 8 19 
Salt Creek 22 3 3 28 
Crazy Woman Creek 13 4 5 22 
Clear Creek 17 5 0 22 
Middle Powder River 33 l 2 36 
Little Powder River 227 8 25 260 
Little Missouri River 2 0 2 
Antelope Creek 462 24 127 613 
Dry Fork Cheyenne River 137 2 20 159 
Upper Cheyenne River 216 7 30 253 
Lightning Creek 30 0 9 3B 
Upper Belle Fourche River 408 40 82 530 
Middle North Platte River Hl 1 29 14] 
Total 2,225 165 44] 2,831 


Rural/agrarian sites dominate known historic sites because that is where the ma- 
jority of systematic surveys have been conducted. These include homesteads, 
farms, ranches, agrarian and ranching features, irrigation features, and rural resi- 
dences. The principal exception to this is the Upper Tongue River sub-watershed 
in which a large number of urban buildings and structures have been documented 
in Sheridan. The next most common site type is transportation features, which 
includes trails, roads, bridges, railroads, stage stations, railroad stations, and re- 
lated structures or features. Where historic military sites, early exploration sites, 
and early transportation sites have been recognized and documented, most are 
considered significant because of their associations with significant historic 
events. Urban buildings and structures are often recorded as part of surveys of 
significant historic buildings, rather than in response to unrelated actions. This 
also produces a moderately high proportion of sites evaluated as eligible. The 
Bozeman Trail, its several variants, and related sites, were highly significant in 
western history and retain a large number of well-preserved segments. The Out- 
law Cave/Red Wall area of the Middle Fork Powder River is rich in prehistoric 
caves and rockshelters, premiere prehistoric rock art sites, prehistoric stone fea- 
tures, and historic sites that figure prominently in Western lore. The proportion of 
significant historic sites is high in most categories and these sites require addi- 
tional work beyond basic field recording. In addition, many of the historic sites 
are unevaluated and require additional background or context research to assess 
their eligibility. 
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Native American Consultation 


Federal legislation including but not limited to 36 CFR §800 implementing Sec- 
tion 106 of the National Historic Preservation Act, as amended, and the Native 
American Graves Protection and Repatriation Act (NAGPRA), requires consulta- 
tion with recognized Native American tribes. Within the Project Area this in- 
cludes the Apache, Northern Arapaho, Crow, Northern Cheyenne, Arikara, Man- 
dan, Hidatsa, Kiowa, Shoshone, Salish and Kootenai, Turtle Mountain Chip- 
pewa, and Lakota (Sioux) tribes. The BLM has notified tribes that may have tra- 
ditional interests and concerns in the region of the EIS process. A meeting hosted 
by the Cheyenne River Sioux and attended by members of the Cheyenne River 
Sioux Tribe and Oglala Lakota Tribe was held in South Dakota in April 2001 and 
the Sicangu Lakota Treaty Council of the Rosebud Sioux Tribe has expressed 
concern about the project. The tribes will be cooperating or consulting parties in 
. the EIS process. 


Land Use and Transportation 


Land Use 


This section discusses the existing land surface and mineral ownership, land uses, 
and land use management and planning in the Project Area. 


Regional Characterization 


The BLM-administered lands within the Project Area include both the BFOA and 
the CFOA. In Campbell, Johnson, and Sheridan Counties, BLM lands within the 
Project Area are administered by the BFO. For the northern potion of Converse 
County within the Project Area, BLM lands are administered by the CFO. 


FS-administered lands in the Project Area include portions of the TBNG admin- 
istered by the Medicine Bow-Routt National Forest. The TBNG 1s located in the 
eastern portions of Campbell and Converse Counties. 


Land ownership in the Project Area consists primarily of private lands intermin- 
gled with federal and state lands as shown on Figure 3—15. Mineral ownership in 
the Project Area consists primarily of federal mineral estates as shown on Figure 
3-16. Rangeland/livestock grazing is the dominant land use for both public and 
private lands in the Project Area. The management of planned future land uses 
within the Project Area is also discussed for BLM- and FS-administered lands, 
state-owned lands, and the local governments. 


Land Status/Surface Ownership 


The distribution of surface ownership of the land within each watershed of the 
Project Area is summarized in Table 3~52 and shown on Figure 3-15. 


Approximately 76 percent of the surface ownership in the Project Area is private 
land. The State of Wyoming owns approximately 9 percent of the surface land 
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ownership within the Project Area. Federal land comprises approximately 14 
percent of the Project Area. 


Federal lands within the Project Area are administered by the BLM BFO and 
CFO and the FS, and consist of numerous noncontiguous tracts of land sur- 
rounded by private lands. Approximately 10 percent of the lands within the Pro- 
ject Area are federally owned within the BFOA. Within the CFOA, approxi- 
mately one percent of the land is federally owned. FS-administered lands in the 
area include portions of the TBNG administered by the Medicine Bow-Routt Na- 
tional Forest. The TBNG is located in the eastern portions of Campbell and Con- 
verse Counties. A total of approximately three percent of the lands within the FS- 
administered lands within the Project Area are federally owned. 


Mineral Ownership 


The mineral estate (mineral ownership) within the Project Area is shown in 
Figure 3-16. Many areas of the Project Area are considered to be “split-estate”, 
meaning the surface owner is different from the owner of the mineral rights. For 
example, the surface may be privately owned but the mineral estate is at least in 
part, federally owned. In addition, there may be more than one owner among the 
different mineral estates. For example, the federal government may own only the 
oil and gas mineral resources, while coal and/or other mineral resources on the 
same lands are owned by the state or private parties. Under the current manage- 
ment situation, CBM is managed by the federal government as an oil and gas 
right, rather than a coal right. 


The mineral ownership within each watershed in the Project Area is shown on 
Table 3-53. 


The mineral ownership categories shown in Table 3-53 include several catego- 
ries that must be combined to determine the total federal ownership for oil and 
gas rights. Total oil and gas ownership includes the sum of properties with fed- 
eral ownership of all mineral rights; oil and gas rights only; oil, gas and coal 
rights only; and oil, gas, coal and other minerals (but not all mineral rights). The 
mineral category “other” includes locatable minerals (bentonite, uranium, and 
others) and salable minerals (sand, gravel and scoria). 


The majority of the oil and gas mineral estates within the Project Area are feder- 
ally owned. Within the BFOA, approximately 63 percent of the oil and gas min- 
eral estate within the Project Area is federally owned. Approximately 63 percent 
of the oil and gas minerals for that portion of the Project Area within the CFOA 
are federally owned. Within the FS-administered lands of the Project Area, ap- 
proximately 52 percent of the oil and gas rights are under federal ownership. 


Existing Land Uses 


Several primary land uses occur within the Project Area as shown on Figure 3- 
17, and as discussed in the following sections. The land use categories for the 
BLM-administered lands for both the BFOA and the CFOA, and the FS- 
administered lands within the Project Area are shown in Table 3-53, and summa- 
rized in the following discussion. 
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Table 3-52 Surface Ownership by Watershed 
Areal Extent (acres) Portion of Project Area (percent) 
Federal Federal 
BLM BLM 
Watershed BFO CFO FS State Private Total BFO CFO FS State Private 
Little Bighorn River 425 0 0 3,671 45,489 49,585 1 0 0 7 92 
Upper Tongue River 13,393 0 0 91,682 634,817 739,892 2 0 0 12 86 
Middle Fork Powder River 149,835 0 0 47,905 266,716 464,456 32 0 0 10 57 
North Fork Powder River 1,401 0 0 1,148 18,125 20,675 7 0 0 6 88 
Upper Powder River 329,326 199 0 99,969 1,174,045 1,603,539 21 0 0 6 73 
South Fork Powder River 31,849 0 0 8,452 74,056 114,357 28 0 0 7 65 
Salt Creek 42,544 10,534 0 14,374 84,909 152,362 28 7 0 9 56 
Crazy Woman Creek 55,585 0 0 65,106 427,599 548,289 10 0 0 12 78 
Clear Creek 22,541 0 0 70,610 454,332 547,483 4 0 0 13 83 
Middle Powder River 34,008 0 0 11,258 178,967 224,232 15 0 0 80 
Little Powder River 75,216 0 43,024 59,324 687,928 865,492 9 0 5 7 79 
Little Missouri River 378 0 6,932 2,932 28,286 38,528 | 0 18 73 
Antelope Creek 735 27,172 101,373 48,509 482,517 660,306 0 4 15 7 73 
Dry Fork Cheyenne River 0 20,825 46,093 106,843 218,645 392,405 0 5 12 27 56 
Upper Cheyenne River 4,679 0 61,717 13,422 126,988 206,806 2 0 30 6 61 
Lightning Creek 0 6,522 14,196 17,995 269,612 308,325 0 2 5 6 87 
Upper Belle Fourche River 29,405 0 290 55,610 759,568 844,873 3 0 0 7 90 
Middle North Platte Casper 0 28,500 0 14,251 169,825 212,576 0 13 0 7 80 
Total 791,321 93,752 273,625 733,058 6,102,425 7,994,181 10 | 3 9 76 
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Federal Non-federal Total Federal  Non-federal 
Watershed Coal Other Oil & Gas Oil & Gas Oil&Gas Oili&Gas Oil & Gas 
BFO 
Little Bighom River 5,400 0 5,209 44,376 49,585 11 89 
Upper Tongue River 343,088 772 142,412 597,481 739,892 19 81 
Middle Fork Powder River 324,872 3,291 326,299 138,156 464,456 70 30 
North Fork Powder River 13,782 0 14,776 5,898 20,675 71 29 
Upper Powder River 1,407,909 986 1,092,495 $07,509 1,600,004 68 32 
South Fork Powder River 73,321 2,502 75,716 38,641 114,357 66 34 
Salt Creek 98,097 0 98,732 26,362 125,093 79 21 
Crazy Woman Creek 344,758 0 271,617 276,673 $48,289 50 50 
Clear Creek 325,853 384 173,022 374,461 $47,483 32 68 
Middle Powder River 205,941 0 153,922 70,310 224,232 69 31 
Little Powder River 610,614 1 452,259 340,542 792,801 $7 43 
Little Missouri River 3,791 1 4,769 10,982 15,751 30 70 
Antelope Creek 49,910 263 38,390 21,067 $9,457 65 35 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 
Upper Cheyenne River 47,388 343 27,143 27,608 $4,751 $0 50 
Lightning Creek 0 0 0 0 0 0 0 
Upper Belle Fourche River 663,769 1,424 323,341 499,584 822,925 39 61 
Middle North Platte Casper 0 0 0 0 0 0 0 
Total 4,518,494 9,966 3,200,101 2,979,651 6,179,751 $2 48 
CFO 
Little Bighorn River 0 0 0 0 0 0 0 
Upper Tongue River 0 0 0 0 0 0 0 
Middle Fork Powder River 0 0 0 0 0 0 0 
North Fork Powder River 0 0 0 0 0 0 0 
Upper Powder River 2,651 0 2,651 KR4 3,534 75 25 
South Fork Powder River 0 0 0 0 0 0 0 
Sah Creek 22,741 0 22,741 4,527 27,268 83 17 
Crazy Woman Creek 0 -0 0 0 0 0 0 
Clear Creek 0 0 0 0 0 0 0 
Middle Powder River 0 0 0 0 0 0 0 
Little Powder River 0 0 0 0 0 0 0 
Little Missouri River 0 0 0 0 0 0 0 
Antelope Creek 179,960 121 155,170 75,652 230,821 67 33 
Dry Fork Cheyenne River 104,365 565 100,987 $6,384 157,372 od 36 
Upper Cheyenne River 0 0 0 0 0 0 0 
Lightning Creek 161,923 4,721 143,238 129,314 272,552 53 47 
Upper Belle Fourche River 0 0 0 0 0 0 0 
Middle North Platte Casper 144 485 140,933 71,643 212,576 66 34 
Total 615,927 5,892 565,720 338,404 904,123 63 37 
FS 
Little Bighorn River 0 0 0 0 0 0 0 
Upper Tongue River 0 0 0 0 0 0 0 
Middle Fork Powder River 0 0 0 0 0 0 0 
North Fork Powder River 0 0 0 0 0 0 0 
Upper Powder River 0 0 0 0 0 0 0 
South Fork Powder River 0 0 0 0 0 0 0 
Salt Creek 0 0 0 0 0 0 0 
Crazy Woman Creek 0 0 6 0 0 0 0 
Clear Creek 0 0 0 0 0 0 0 
Middle Powder River 0 0 0 0 0 0 0 
Little Powder River 47,645 10,281 47,645 25,047 .. 72,691 66 34 
Little Missouri River 11,185 2,990 11,185 11,592 22,777 49 $1 
Antelope Creek 311,821 15,149 247,687 122,341 370,028 67 33 
Dry Fork Cheyenne River 109,509 15,415 94,887 $7,061 151,948 2 38 
Upper Cheyenne River 123,790 10,141 97,593 54.461 152,054 64 36 
Lightning Creek 18,770 12,886 10,378 25,395 35,773 29 71 
Upper Belle Fourche River 20,469 0 11,784 10,165 21,949 54 an 
Middle North Platte Casper 0 0 0 0 0 0 0 
Total 643,189 66,862 $21,159 l 827 63 37 
Grand Total 5,777 720 4,286,979 3,624,116 7911 $4 46 
3-162 PRB O & G DEIS 
BEST COPY AVAILABLE 


aay 


Chapter 3 --- Affected Environment 


Rangeland and Forest Land 

Rangeland is generally used for livestock operations and grazing, and is the 
dominant land use in the Project Area. The primary use of the BLM- and FS- 
administered forest lands within the Project Area is also grazing. The forest land 
category shown on Figure 3—17 includes deciduous, evergreen, wetland/riparian, 
and mixed forest land. 


Agriculture 

fined feeding operations, and other agricultural uses. Most of the cropland in the 
Project Area is not irrigated; however, irrigated cropland occurs in limited areas, 
primarily adjacent to drainage ways. 


Urban and Residential 

Urban land uses within the Project Area include residential, industrial/ commer- 
cial areas, and transportation, communications, and utility ROWs, as well as 
transitional areas, as shown on Figure 3-17. 


Although rural residences are scattered throughout the Project Area, residences 
are primarily concentrated in the areas within and immediately adjacent to the 
incorporated areas of Project Area. The incorporated communities within the 
Project Area include Gillette and Wright in Campbell County; Douglas and Glen- 
rock in Converse County; Buffalo and Kaycee in Johnson County; and Sheridan 
in Sheridan County. Additional residential areas within the Project Area are also 
concentrated in the vicinity of numerous unincorporated communities. 


The transportation and utility corridors for the Project Area are shown on Figure 
3-17. The transportation network and railroad corridors are discussed in the Sec- 
tion on Transportation. 


Existing Oil and Gas Development 

Approximately 12,077 CBM wells are already permitted or drilled on federal, 
state, and private lands within the Project Area. Existing CBM wells, non-CBM 
well, conventional oil and/or gas wells within the Project Area are discussed in 
the section on groundwater (beginning on page 3-1). 


Mines 

The locations of the coal strip mines within the Project Area are shown on Figure 

2-1. Existing producing coal mines are discussed in the section on coal (begin- 

ning on page 3-38). There are historic mines for coal, uranium, bentonite, and 

aggregate materials (sand and gravel) within the Project Area. Within the Project 

Area, oil and gas resources are frequently located in the same general vicinity as 
| coal resources. Federal coal lands being considered as having development po- 
tential are primarily in the easternmost portion of the Project Area (BLM 2001). 


Recreation 

Recreational sites and facilities within the Project Area are discussed in the sec- 
tion on recreation (beginning on page 3-182) and shown on Figure 3-17. Public 
lands within the Project Area are generally available for dispersed recreational 
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land uses. Several developed recreational facilities are located in special man- 
agement areas (SMAs) on BLM-admunistered lands (see Table 3-61). Although 
no developed campgrounds are located in the FS-admunistered lands within the 


Land Use Planning and Management 

Land use planning and management are described generally in this section for 
lands administered by the BLM, FS, State of Wyoming, and the four counties 
encompassed by the Project Area. Public lands administered by the BLM and FS 
are generally available for oil and gas leasing, exploration and development. 


Existing federal (BLM and/or FS) oil and gas leases within the Project Area con- 
tain various stipulations concerning surface disturbance, surface occupancy, lim- 
ited surface use, and timing (seasonal) restrictions. These leasé¢ stipulations pro- 
purposes for which the lease was issued, as the BLM and or FS may require, to 
protect the surface of the leased lands and the environment. Mitigation measures 
can be imposed upon a lessee who pursues surface-disturbing activities; however, 
leased land without a No Surface Occupancy (NSO) or other similarly restrictive 
lease stipulation cannot be denied a permit to drill. 


Within the Project Area, oil and gas estates are frequently located in the same 
vicinity as coal resources. Oil and gas leases are generally issued with special 
lease stipulations to help prevent a development conflict with coal. These stipula- 
tions may require as conditions of approval that a plan of mitigation of antici- 
pated impacts be negotiated between the oil and gas and coal lessees prior to sur- 
face use. Coals mines in the Project Area are discussed under coal on page 3-38. 


BLM Land Management 
Overall BLM land management is described in detail in Chapter 5. Thus, this 
discussion focuses on more specific, smaller-scale management units. 


Several BLM SMAs that provide recreational opportunities are located within the 
Project Area (Figure 3~—17). These areas include the Fortification Creek SMA and 
Fortification Creek Wilderness Study Area (which is encompassed by the larger 
Fortification Creek SMA). and »*.»al additional Wilderness Study Areas 
(WSAs). Oil and gas leases are nu. sssued with surface occupancy rights (for 
drilling, access routes, or production facilities) within WSAs to preserve the wil- 
(RAs) and Wildlife Habitat Management Areas (WHMAs). WHMAs are man- 
aged in cooperation with the WGFD. The BLM land use planning and manage- 
ment goals for these areas are also discussed in the section on recreation (begin- 
ning on page 3-182). 


Because oil and gas resources are frequently located in the same vicinity as coal 
resources, oil and gas leases are generally issued with special stipulations to help 
prevent a development conflict with coal resources. These stipulations may re- 
quire that a plan of mitigation of anticipated impacts be negotiated between the 
oil and gas and coal lessees before surface use. The current BLM oil and gas 
stipulation (BLM 200i) prohibits or restricts surface occupancy or use within 
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areas of conflict with ongoing coal mining activities. In addition to standard lease 
be attached to oil and gas leases, where needed to protect specific natural re- 
sources. 


Horns Area, the Dry Creek Petrified Tree Environmental Education Area, the 
Fortification Creek Area, the Weston Hill Recreation Area, and the Mosier Gulch 
Recreational Area. These SMAs were defined to manage for values and resources 


National Forest Land Management 

Numerous land parcels within the TBNG are scattered throughout Campbell and 

Converse counties in the Project Area. Although the Bighorn National Forest is 
on the western boundary of the Project Area, none of the Bighorn National Forest 

lands are within the Project Area. Most of the CBM resources on the FS land 

within the Project Area are located in the westernmost portion of the TBNG. 


Under the 1987 Federal Onshore Oil and Gas Leasing Reform Act, FS lands that 
that are considered to be appropriate to protect surface resources. The FS admin- 
isters the land uses on National Forest System lands based on multiple use prin- 
cipals. 

The Douglas Ranger Distr<t of the Medicine Bow-Routt National Forest admin- 
isters the public lands and activities within the TBNG. Oil and gas leasing and 
development activities on FS-admunistered federal lands within the TBNG are 
allowed, subject to the limitations imposed by the LRMP for the Medicine Bow 
National Forest and TBNG (FS 1985). Actions proposed within the TNBG must 
be in conformance with the management goals within the LRMP (FS 1985). 


The FS completed an FEIS and issued a ROD in 1994 for Oil and Gas Leasing on 
the TBNG (FS 1994). In 1994, the FS developed many special leasing restric- 
to drilling or production activities within the TBNG may be included as condi- 
tions of approval for APDs on post-1994 leases. The restrictions outlined in the 
site-specific environmental effects analyses must contain documentation at to 
whether or not proposed development is consistent with the 1994 FEIS/ROD and 
the 1985 LRMP. 


The 1999 Proposed LRMP for the TBNG (Forest Plan) provides the proposed 
land use guidelines for the eight management areas within the TBNG. Most of 
the FS land within the Project Area is managed for livestock grazing. The FS also 
has special stipulations to protect identified resources within FS-administered 
lands. 


Federal Lands Grazing Allotments 

Most of the BLM and FS lands within the Project Area are used for livestock 
grazing under permitted grazing allotments. Livestock grazing is not allowed in 
specified areas due to conflicts with other uses, such as big game winter ranges, 
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and tumber sale areas. Grazing allotments are classified by BLM into one of three 
management categories. These categories in priority order are: maintain (M), im- 
prove (1), and custodial (C). M category allotments have high production poten- 
tial where no resource use conflicts have been identified. | category allotments 
have a high production potential but are producing below the potential level. C 
category allotrnents are generally isolated or scattered parcels of public land in- 
agement or positive economic returns. Most of the public land in the Project Area 
is in the M and | management categories. 


Each BLM grazing allotment is classified by how many animal unit months 
(AUMs) are provided by the acreage in the allotment. AUMs are defined as the 
amount of forage to sustain one cow and calf for one month. 


BLM requires land use activities within allotment areas to comply with the spe- 
cific standards and guidelines for healthy rangeland in cooperation with the State 
of Wyoming (BLM 1997). Wyoming BLM Mitigation Guidelines (BLM 1995) 
are also employed to avoid and mitigate impacts and conflicts among resources 
and land uses for surface-disturbing activities on BLM-administered lands in 
Wyoming. 


Wyoming State Land Management 

The State Land Use Planning Act (W.S. 9-849 through 9-862) was enacted by the 
Wyoming legislature in 1975, and established the State Land Use Commission to 
guide land use planning in the state. The Office of State Lands and Investments, 
the administrative and advisory arm of the Board of Land Commissioners and 
State Loan and Investment Board, is responsible for oil and gas leases, and ease- 
ments within and temporary uses of state lands. 


The state-owned lands in the Project Area are generally available for mineral and 
agricultural leasing, timber leasing and sales, and public recreation. State Trust 
Lands are lands granted by the federal government to the State of Wyoming to 
generate revenues for the benefit of designated beneficiaries. These beneficiaries 
are the common (public) schools, universities, and other public institutions in 
Wyoming (Wyoming | 996). 


The Wyoming State Land Commissioners, Office of Land and Investments, ad- 
ministers oil and gas leases and developments on state-owned lands in Wyoming. 
State Trust Lands are managed to generate revenues that are reserved for the 
benefits of designated beneficiaries, including the public schools, universities, 
and public instituuons in Wyoming. State-owned lands in the Project Area are 
reation. 


The WOGCC regulates drilling and well spacing, and requires an approved APD 
for all oil and gas wells drilled in the State of Wyoming regardless of land own- 
ership, including wells on federal lands. The ADP approvai process includes se- 
curing the necessary legal access to and /or across state- or privately-owned 
lands. 
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Campbell County Land Use Planning and Local Governments 

Within Campbell County, the City of Gillette and the Town of Wright have zon- 
ing ordinances and land use plans for the incorporated areas. Planned future land 
uses within Campbell County are addressed in the City of Gillette/Campbell 
County Comprehensive Planning Program and shown on the Campbell! County 
Zoning District Map (City of Gillette and Campbell County Planning Commis- 
sion 1994). Adjacent to and outside of the city limits of the City of Gillette, 
Campbell County has designated zoning districts, including numerous subdivi- 
sions, and designated suburban and rural residential districts (Campbeli County 
2000a and 2000b). The unincorporated portions of the county outside of the Gil- 
lette Planning District are considered to be “Open District” zoning or agricultural 
(Bryson 2001 ). 


Construction within the jurisdictional areas of the City of Gillette or other incor- 
porated areas within the Project Area requires additional permitting with the local 
government agencies. The City of Gillette zoning regulations (City of Gillette 
1992) define oil, gas and mineral exploration and production activities as “per- 
mitted uses” within the agricultural or heavy industrial districts wrhin the city 
limits. Oil and gas production activities require City Council permission and 
must meet the applicable provisions in the Gillette Municipal Code. Permits are 
required from the City of Gillette for construction within the city limits, or the 
use of existing ROWs and easements dedicated or owned by the city. City noise 
ordinances would apply to drilling or construction operations within the city lim- 
its. 


Numerous residential developments exist in the areas surrounding the City of 
Gillette, but outside of the incorporated area. If CBM development is proposed 
near any of these developments, current permitting requirements and stipulations 
would apply. 


There are similar permits and mitigation measures would be required tor CBM 
activities within the jurisdictional area of the Town of Wright (Town of Wright 
1998) and other incorporated areas within the Project Area. 


Johnson County Land Use Planning and Local Governments 

Johnson County currently does not have a countywide zoning districts, land use 
districts, or a comprehensive land use plan, although they are in the process of 
developing one (Yingling 2001). The communities of Buffalo and Kaycee have 
land use plans tor the urban areas. The Buffalo/Johnson Joint Land Use Plan was 
adopted August 2001, and is currently under revision. This plan primarily ad- 
dresses land uses adjacent to the residential areas within less than ten miles from 
Buffalo. 


The Powder River Conservation District Long Range Program Resource Conser- 
vation and Land Use Plan . adopted February 10, 1998 also provides land use 
guidance primarily to prevent erosion of soils for the southern half of Johnson 
County. 
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Sheridan County Land Use Planning and Local Governments 
Development within the unincorporated portions of Sheridan County is regulated 
by the Sheridan County Zoning Resolution (Sheridan County 2001a), and the 
Sheridan County Growth Management Plan (2001b). With the exception of sev- 
eral designated growth areas in the vicinity of the existing residential develop- 
ments, the anticipated future land uses and current zoning for most of the county 
is agricultural (Springer 2001). Designated growth areas are defined for the areas 
in the immediate vicinity of the City of Sheridan, Town of Clearmont, and the 
unincorporated urban and residential communities of Story/Banner, Big Hom, 
Big Goose Valley, Ranchester/Dayton, and Arvada (Sheridan County 2001b). 
The City of Sheridan has designated zoning districts for the incorporated areas 
(City of Sheridan 2000). 


Within Sheridan County, a buffer zone area of several miles adjacent to and east 
of the Big Horn National Forest is designated as a Resource Conservation Area 
on the Sheridan County Comprehensive Plan Land Use Map (Sheridan County 
1999). In addition, a low-density development area is identified surrounding the 
City of Sheridan, including and extending south of the community of Big Horm. 
These planning areas are not currently addressed in the Sheridan County Zoning 
Resolution (Sherndan County 2000b). 


Converse County Land Use Planning and Local Governments 

The Project Area is within the northwestern portion of Converse County and 
north of Interstate 25. Within the Project Area, the Converse County Land Use 
Plan (Converse County 1978) describes the current land use as primarily agricul- 
ture, predominantly dryland (nonirrigated) grazing. Mineral extraction is the cur- 
rent secondary use for this portion of the county. Mineral extraction is exempted 
from local regulations; however, mineral processing is regulated to minimize 
conflicts between mineral extraction and historic surface land uses. Converse 
County does not currently have countywide zoning. The city zoning ordinances 
for Douglas and Glenrock have development requirements (Musselman 2001a). 


Transpcitation 


The existing public road network, BLM roads, county transportation planning, 
and other transportation are discussed in the following sections. Scenic byways, 
areas designated for off road vehicle (ORV) use, and historic transportation cor- 
ridors, are discussed in the Section on Recreation. Public lands are accessible via 
public roads and/or across private land that requires landowner permission. 


Public Road Network 


Gillette and Sheridan are the hubs for the transportation network in the Project 
Area. Interstate highways in the Project Area include I- 25 and 1-90. The major 
north-south transportation corridors include State Route 59 in Campbell and Gil- 
Jette Counties, and 1-25 in Johnson and Sheridan Counties. The principal east- 
west highway for Campbell and Johnson Counties is I-90. 1-90 runs north from 
the Town of Buffalo to the City of Sheridan, and then continues north to the 
Montana State line. U.S. Highways in the Project Area include U.S. Routes 14, 
16 to the East of Buffalo, and 87. The Primary State Highways in the Project 
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Area are Routes 59, and 387. Secondary State Highways traversing the area in- 
clude Routes 50, 51, 192, 196, 338, and 450. Numerous county roads also pro- 
vide local access to public and private lands within the Project Area. 


Recent annual average daily traffic counts (ADT) suggest use of highways and 
roads in the Project Area is highly variable (Table 3-54). Not surprisingly, the 
Interstates and major highways account for the highest ADTs. 


BLM Road Design and Maintenance 


There are numerous improved and unimproved (four-wheel drive) roads within 
the Project Area. BLM transportation planning for both the Buffalo and Casper 
resource districts is discussed in the 1985 RMPs, and in the updates to these 
documents (BLM 1985a and b, 2001a and b). 


Table 3-S4 Annual Average Daily Traffic Counts 


Annual ADT 
County Route Name Description 1998 1999 
Campbell !-90 Sheridan-Johnson County Line 5.700 5.970 
1-90 Wyodak Intersection 5.660 5.790 
1-90 Gillette East Urban Limits 5.970 6,100 
1-90 WYO 59 Int. 6.070 6.380 
US 14-16 Rozet Intersection 5.100 5.320 
WwyYO 50 Savageton 500 550 
WYO 59 Gillette South of Urban Limits 18.690 17,760 
WYO 59 Johnson-Campbell County Line 1.110 1.210 
WYO 59 Wright 2.150 2.250 
WwYO 59 Converse-Campbel! County Line 1.350 1.450 
Wwy0O $9 Wyoming-Montana State Line 300 300 
WYO 387  Johnson-Campbell County Line 1.110 1.210 
Converse 1-25 Platte-Converse County Line 5.500 5.980 
WYO 59 Bill 1.350 1.450 
Johnson 1-90 Junction US 25 (Buffalo Tri-level Intersection) 3.680 3,700 
1-90 Johnson-Campbell County Line 5.030 5.140 
1-25 & US 87 Junction Kaycee Interchange 2.800 2.802 
US 16 Johnson-Shendan County Line 260 280 
Sherndan ‘1-90 Sheridan-Johnson County Line 5.700 5.970 
1-90 & US 87 Wyoming-Montana State Line 3.710 3.760 
US 14-16 1-90 2.400 2.400 
US 14-16 Ucross Junction $60 560 
US 14-16 Sheridan-Campbell County Line 180 180 
WYO 336 = Sheridan East Urban Limits 4.100 4.200 
WYO 338 Sheridan North Urban Limits 1.050 1,050 


Source: WDOT 1999 
a eR ee en 


Based on the BLM Manual, Section 9113 (BLM 1985c), roads on BLM lands are 
Classified, based on the amount of traffic movement, into three road classes, con- 
sisting of temporary, resource, local, and collector roads. Collector roads gener- 
ally provide access to large land tracts and are the major access routes into devel- 
opment areas with high average daily traffic rates. They usually connect with or 
are extensions of public road systems and are operated for long-term land uses. 
Local roads normally serve a smaller area and lower traffic volume than collector 
roads. They connect with collectors or public road systems. In mountainous ter- 
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rain, local roads may +. single lane roads with turnouts. Resource roads are gen- 
erally point access or spur roads that connect with local or collector roads, and 
carry low traffic volumes. 


BLM minimum road design and maintenance requirements are provided in BLM 
Manual Section 9113 —- Roads (BLM 1985c) and the BLM Wyoming Supplement 
(BLM 1991). Road routes, locations, and design criteria are included in the APD 
and/or ROW applications. For oil and gas roads, the operators must provide the 
BLM with copies of all road maintenance agreements. Because some operators 
do not need access to sites during winter months, snow removal is generally a 


separate maintenance agreement item. 


State of Wyoming Road Access Permits and 
Maintenance 


Prior to construction of new roads that are to access an existing state or county 
road, an access permit must be obtained from the Wyoming Department of 
Transportation (WYDOT). The application form for an access permit must in- 
clude location of proposed road construction, and roadway design specifications, 
including type of surface material, drainage structures, roadway width, profile 


and grades. 


Snow removal operation performed by the WYDOT is primarily mechanical, 
using snow plows, and fences (Milburn 2001b). An aggregate (sand) and salt 
mixture is generally used for tunnels and areas requiring deicing. 


Many of the existing roads within the Project Area are in need of repairs and/or 
improvement. In the 2000 Surface Transportation Improvement Program (STIP) 
compiled by the WYDOT Planning Program, more than 200 highway improve- 
ment projects to begin for the year 2000. Major improvements projects scheduled 
for roads within the Project Area, in the Primary highway category, include wid- 
ening and resurfacing a section of 1-90 west of Gillette. In the Secondary high- 
way category, scheduled improvements include seven miles of US 14-16 north- 
west of Clearmont, and four miles of WYO 335 between Big Horn and Sheridan. 
The STIP also provides a projection of the transportation improvements sched- 
uled to occur in the five-year-plus period beginning in 2001. 


County Transportation Planning 
Transportation plans and goals for the four counties in the Project Area are dis- 
cussed in this section. 


The general planning goals for transportation for Campbell County are discussed 
in the City of Gillette/Campbell County Comprehensive Planning Program (City 
of Gillette and Campbell County 1994). Traffic generation and potential conflicts 
will be considered in evaluating new developments and zoning changes. The 
County is currently replacing scoria-surfaced roads with river gravel to reduce 
dust. 


Currently, Johnson County has no formal transportation plan. 
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In Sheridan County, the Comprehensive Plan (Sheridan County 1982) provides a 
proposed transportation plan for improvement of the roads only for the City of 
Sheridan and the adjacent growth management area. 


Transportation issues identified in the Converse County Land Use Plan (Con- 
verse County 1978) include paving and other road improvements that may be 
required due to increased traffic from increased rural residential development and 
mineral extraction and processing in rural areas. Gravel roads were previously 
suitable. 


Other Transportation 


Rail service and airports within the Project Area are discussed in the following 
sections. 


Rail Service 

The Project Area has one major railroad. In Sheridan County, the Burlington 
Northern/Santa Fe Railroad runs north-south from the Montana State line through 
the City of Sheridan, and then east through Clearmont, and continues east to the 
City of Gillette in Campbell County. The railroad then travels east of the City of 
Gillette, and runs north-south through Converse County. Several spur lines con- 
nect the railroad with historic mines in the area. In the BFOA, the average ROW 
width for the railroad is 400 feet (BLM 2001). 


Airports 

Three public airports exist in the Project Area (AirNav.com 2001). The Gillette- 
Campbell County Airport is located approximately four miles northwest of Gil- 
lette. The VOR (radio aid used for navigation) is located at the airport. The 
Sheridan County Airport is located on the west side of the City of Sheridan. All 
development within the Sheridan County designated Airport Zone must comply 
with the Airport Master Plan (Sheridan County 1975). The Johnson County Air- 
port is located appre ximately three miles northwest of Buffalo. 


Federal Aviation Administration (FAA) regulations require a two-mile radius 
safety zone around airports to promote air navigational safety at the airport, and 
to reduce the potential for safety hazards for property and for persons on lands 
near airports. FAA regulations also require filing a notice (FAA Form 7460-1) 
for construction projects which extend 200 feet or greater above natural terrain 
and located within five miles of an airport. Portions of Project Area are located 
within two-mile safety zones for these airports. 


Visual Resources 


Regional Characterization 


The Project Area consists of public, state and private lands in Sheridan, Camp- 
bell, Johnson, and part of Converse County in northern Wyoming. The Project 
Area lies in the Powder River Basin portion of the Great Plains physiographic 
province and is bordered by the Big Horn Mountains to the west and the Black 
Hills to the east. 
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The Project Area landscape is comprised of open grasslands, low rolling hills, 
and unobstructed views of many miles. Most of the Area is covered with dryland 
vegetation consisting of grasses and shrubs. Ponderosa pine covers large portions 
of the northeast quarter of the Project Area. Outside the urban areas of Sheridan, 
Gillette, Buffalo, and Wright, the Project Area is characterized by a rural land- 
scape that has been modified by oil and gas field developments, coal mines, graz- 
ing, and urban areas. Grazing activities are evident in most of the Project Area. 
Highways, county roads, private roads, and utility lines also are evident through- 
out the Project area. Portions of the Project Area remain natural and undeveloped 
in character despite widespread mineral development and grazing activities. Most 
of the Project Area landscape is composed primarily of scenery that is common 
for the region. 


General Visual Characteristics 


Oil and gas pumping units and associated well pads and access roads are evident 
throughout the Project Area. The majority of existing well development occurs in 
the eastern half of the Project Area in 40 and 80-acre well spacing patterns. Well 
development is most evident in Campbell County between the cities of Gillette 
and Wright, and north, west, and northwest of Gillette. Development is also evi- 
dent along Interstate 90 and State Highway 14 and 93 in Campbell and Sheridan 
Counties. The landscape that has resulted from ongoing oil and gas development 
in this area is rural/industrial in character. The wells are intrusive (defined as 
readily visible) and visually dominant in foreground (one-quarter to one-half mile 
from observer) views from roads and trails. In middleground (generally one-half 
mile to three miles) and background (more than three miles) distance zones, well 
pads and associated access road clearings are the most obvious feature of oil and 
gas developments. Clearings are visible as light brownish gray exposed soils in 
geometrically shaped areas with straight, linear edges that provide textural and 
color contrasts with the surrounding undisturbed vegetation. In general, oil and 
gas facilities are visually subordinate to the landscape in middle to background 
distance zones. 


The majority of areas with significant scenic values occur in the western part of 
the Project Area. The South Big Horns Area is located in the southwest quarter of 
Johnson County, primarily within the Middle Fork Powder River sub-watershed. 
The area provides sensitive and unique resource values, including scenery. Spe- 
cial management areas within the South Big Horns Area include the Middle Fork 
Recreation Area, the Red Wall/Hole-in-the-Wall area, Outlaw Cave, Dull Knife 
Battlefield site, and the Gardner Mountain and North Fork Wilderness Study Ar- 
eas. The Powder River breaks in eastern Johnson County, the Fortification Creek 
SMA and WSA, and the Weston Hills Recreation Area in the eastern part of the 
Project Area also provide scenic settings for a variety of dispersed recreational 
activities. 


‘here are two scenic byways in the western part of the Project Area that provide 
«wecess to the Bighorn Mountains. The Bighorn Scenic Byway is on U.S. Route 
14 west of Ranchester. The Cloud Peak Skyway is on U.S Route 16 west of Buf- 
falo. 
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- Visual Resource Management 


The BLM has inventoried visual resources for all BLM, state and private land in 
the Buffalo and Casper Field Office areas according to the Visual Resource Man- 
agement (BLM 1986b) and established VRM classes. The VRM system is the 
basic tool used by the BLM to inventory and manage visual resources on public 
lands. The VRM classes are objectives that outline the amount of disturbance an 
area can tolerate before it no longer meets the objectives of the class. There are 
four VRM classes, each of which combine and evaluates visual quality, visual 
sensitivity of the area, and view distances. The inventory includes state, National 
Forest, and private lands as well as BLM lands, however the BLM manages vis- 
ual resources only on BLM lands. Many private and public lands in the area have 
increased in sensitivity since the last inventory conducted in the 1970s as a result 
of increases in population and lifestyle shifts that emphasize outdoor recreation. 
Four VRM classes have been inventoried within the Project Area, as shown on 
Figure 3-18 and summarized in Table 3-55. The objectives of VRM classes ap- 
plied to lands within the Project Area are: 


» Class Il — Class II provides for activities that would not be evident in the 
characteristic landscape. Contrasts are seen, but must not attract attention. 
Lands along the base of the Bighorn Mountain foothills in the western part 
of the Project Area, and lands along Interstate 90 and State Route 14 in the 
Upper Powder River Sub-watershed are Class II lands. These lands are sen- 
sitive to public view. 


» Class II] — The objective is to provide for management activities that may 
contrast with the basic landscape elements, but remain subordinate to the 
existing landscape character. Activities may be visually evident, but should 
not be dominant. Class II areas occur primarily along major highway corri- 
dors such as inierstates 25 and 90, State Route 14, Fortification Creek SMA 
and WSA, and along a broad corridor at the base of the Big Horn Mountains 
between Buffalo and the Montana/Wyoming state line. 

» Class IV — The objective is to provide for management activities that may 
require major modifications to the existing landscape. The level of change 
to the landscape can be high and may be visually dominant. Most of the Pro- 
ject Area is managed with Class IV objectives. 

» Class V — This class is applied to areas where the landscape character has 
been so disturbed that rehabilitation is needed. It should be considered an in- 
terim short-term classification until one of the other classes can be reached 

through rehabilitation or enhancement. Lands currently managed with Class 
V objectives occur in the vicinity of urban areas of Sheridan, Buffalo, Gil- 
lette, and at coal mining areas in the eastern part of the Project Area. 
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Table 3-SS §VRM Inventory for Sub-watersheds in the Powder River Basin Project Area 


Class Il Class Ill Class IV Class V 

Sub-watershed acres % acres % acres % actes % Total 

Little Bighorn River 33,315 67.2 16,270 32.8 0 0 0 0 49,585 
Upper Tongue River 94,710 12.8 281,987 38.1 352,643 47.7 10553 1.4 739,892 
Middle Fork Powder River 265,727 §7.2 42,511 9.2 155,788 33.5 429 0.1 404,456 
North Fork Powder River 18,901 91.4 1,774 8.6 0 0 0 0 20,675 
Upper Powder River 49,484 3.1 183,977 11.5 1,370,078 85.4 0 0 1,603,539 
South Fork Powder River 0 0 24,805 21.7 89,551 78.3 0 0 114,357 
Sak Creek 0 0 9,634 6.3 142,728 93.7 0 0 152,362 
Crazy Woman Creek $3,720 98 74,739 13.6 419,830 76.6 0 0 $48,289 
Clear Creek 40,519 74 133,702 24.4 370,443 67.7 2818 0.5 547,483 
Middle Powder River 0 0 0 0 224,232 100 0 0 224,232 
Litthe Powder River 0 0 90,611 10.5 746,929 86.3 27953 3.23 865,492 
Little Missouri River 0 0 150 0.4 38,378 99.6 0 0 38,528 
Antelope Creek 0 0 33,209 5.0 27,097 95.0 0 0 660,306 
Dry Fork Cheyenne River 0 0 31,345 10.1 277,975 89.9 0 0 309,320 
Upper Cheyenne River 0 0 0 0 183,947 89.0 22859 1.1 206,806 
Lightening Creek 0 0 64,528 20.9 243,797 79.1 0 0 308,325 
Upper Belle Fourche River 11,320 1.3 93,520 Ml 695,155 2.3 44778 5.3 844,873 
Middle North Platte Casper 0 0 0 0 212,576 100 0 0 212,576 
Total $67,696 7.2 1,082,862 13.7 6,151,147 77.8 109390 14 7,911,096 


Table 3-56 shows the distribution of 12,077 CBM wells already permitted or 
drilled on federal, state, and private lands in the Project Area. The majority of 
permitted wells (10,218 wells, or nearly 85 percent) are on private lands, which is 
consistent with the distribution of surface ownership in the Project Area (see 
Land Use and Transportation — Affected Environment). Out of the total VRM 
inventory of 12,077 wells, only 205 weils (1.7 percent) are on BLM lands. The 
remaining weils are on state (1,535 wells) or National Forest lands (118 wells). 
Nearly 84 percent of permitted wells, regardless of land ownership, are in the 
VRM Class IV inventory. 


Coal mining occurs primarily in the east-central part of the Project Area, east and 
south of Gillette. There are currently 14 active open-pit coalmines in Campbell 
County, and one coalmine north of the city of Sheridan. Open pit mining results 
in landscapes that have been altered considerably from the natural topography, 
consisting of significant contrasts from exposed soils and spoil piles with sur- 
rounding vegetation, dust from mining operations, and associated infrastructure 
such as buildings, rail haulage, and road systems. Coal mines dominate fore- 
ground and middleground views in the affected viewsheds, and are generally 
classified with VRM Class IV or V objectives in the Project Area. 


Forest Service 


The Medicine Bow-Routt National Forest has developed a Final Land and Re- 
source Management Plan (LRMP) for the TBNG (FS 2001). The Forest has in- 
ventoried visual resources under the new Scenery Management System (SMS), 
which incorporates viewing distance zones, concern level (public importance), 
scenic attractiveness (indicator of intrinsic scenic beauty of a landscape), scenic 
class (determined by combining the scenic attractiveness with distance zone and 
concern levels), and existing scenic integrity (state of naturalness). 


Scenic Integrity Objectives (SIO) were assigned to each management area based 
on the intent of the management area direction. SIOs provide goals for manage- 
ment of grassland and forest scenic resources. There are five SIOs ranging from 
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Table 3-S6 _—Existing Wells in VRM Classes by Sub-watershed in the Powder River Basin Project Area 


Class Il Class II1 Class IV Class V Total 

Existing CBM Disturbance Existing CBM Disturbance Existing CBM Disturbance Existing CBM Disturbance Existing CBM Disturbance 
Sub Watershed Wells (acres) Wells (acres) Wells (acres) Wells (acres) Wells (acres) 
Little Bighorn River 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 323 1,454 86 387 406 1,827 0 0 815 3,668 
Middle Fork Powder River 0 0 0 0 0 0 0 0 0 0 
North Fork Powder River 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 182 819 197 887 2,429 10,930 0 0 2,808 12,636 
South Fork Powder River 0 0 0 0 0 0 
Salt Creek 0 0 0 0 0 0 0 0 0 9 
Crazy Woman Creek 0 0 126 $67 24 108 0 0 150 675 
Clear Creek 12 S4 234 1,053 143 o44 0 0 389 1,750 
Middle Powder River 0 0 0 0 727 3,272 0 0 727 3,272 
Little Powder River 0 0 12 $4 1,563 7,034 238 1,071 1,813 8,158 
Little Missouri River 0 0 0 0 0 0 0 0 0 0 
Antelope Creek 0 0 I 4.5 252 1,134 0 0 253 1,138 
Dry Fork Cheyenne River 0 0 0 0 0 0 
Upper Cheyenne River 0 0 0 0 433 1,948 21 94.5 454 2,043 
Lightening Creek 0 0 0 0 0 0 
Upper Belle Fourche River 0 0 509 2,290 4,114 18,513 39 175.5 4,662 20,979 
Middle North Platte River 0 0 0 0 6 27 0 0 6 27 
Total $17 2,327 1,165 5,243 10,097 45,437 298 1,341 12,077 54,346 
Note: Disturbance is based on 4.5 acres per well, and includes disturbances associated with ancillary facilities. 


Source: BLM 2001 
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very low to very high. TBNG lands within the Project Area have been invento- 
ried with two scenic integrity levels. The scenic integrity level of Low refers to 
landscapes where the valued landscape character appears moderately altered. 
Most of the TBNG lands in the Project area are managed with the scenic integrity 
level of Low, as the grassland landscape appears moderately altered by oil, gas, 
and mineral development, and to a lesser extent, some grazing improvements 
such as fences. The scenic integrity level of Moderate refers to landscapes where 
the valued landscape character appears slightly altered. A portion 0: ~BNG lands 
along Antelope Creek and TBNG lands in east of state Highway 59 in Converse 
County are assigned a scenic integrity level of Moderate. 


Visual management objectives for SiOs are associated with desired landscape 
character for each management area, and are based on the intent of the manage- 
ment area direction. The desired condition for landscapes in each of the seven 
management areas within the Project Area is summarized in Table 3-57. 


Table 3-57 Desired Conditions for TBNG Management Areas in the 
Project Area 


Area Desired Condition for Scenic Values 
3.63 Bilack-Footed Ferret Reintroduction Habitat na 
3.65 Rangelands with Diverse Natural-Appearing Natural appearing landscapes predominate. 
Landscapes however. o1] and gas facilities may occur 
and are subordinate to the landscape 


3.68 Big Game Range na 

4.32 Dispersed Recreation: [High Use Appears as a natural-appearing landscape 
over large areas, but modifications on a 
small scale are acceptable and blend with 
the area's natural features. 

5.12 General Forest and Rangelands: Range These areas are dominated by open mead- 

Vegetation Emphasis ows, grasslands. shrublands and areas of 

woody vegetation. Signs of motorized 
travel. hunting. hiking. timber harvest. min- 
ing and grazing may be evident. 

6.1 Rangeland with Broad Resource Emphasis _—na 

8.4 Mineral Production and Development Facilities and landscape modifications are 
visible but are reasonably mitigated to blend 
and harmonize with natural features. Rec- 
lamation activities restore the area to a rea- 
sonable level of its pre-mining condition. 


Note: 
1. na = not icable. 


Counties 


The Sheridan County Growth Management Plan (Sheridan Plan), a cormprehen- 
sive master plan for the city of Sheridan and ali of Sheridan County, was pre- 
pared in May of 2001. One of the primary themes identified in the Sheridan Plan 
is to maintain a community character that preserves the quality of life, values and 
traditions of the area. The goals and the associated implementation strategies that 
relate to mineral development for achieving this theme are described below. 


Goal D. Maintain Natural and Historic Resources and Environmental Quality 
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1.D.1 Shendan County should complete a comprehensive countywide inven- 
and wildlife habitat. Data should be mapped using a Geographic Information 
System (GIS). This data should be utilized in the review and evaluation of pro- 
posed subdivisions as well as ail commercial and industrial development. in the 
event that resources are impacted by a proposed development, the site would ei- 
ther not be developed or mitigation would be required. Resources to be invento- 
nied should include, but are not limited to: 


Natural or scenic resource areas: 

Land reserved as open space or buffer areas as pant of development: 
Linear open space, such as utility and trail corndors: 

Coal bed methane resources areas 


The City of Gillette and Campbell County have jointly prepared a Comprehen- 
sive Planning Program (Program), last updated March 1994. The Program identi- 
fies parks and recreation planning, including landscaping and beautification, as 
an essential element determining the character and quality of an environment. 
The Program recommendation ts that where industrial areas are located adjacent 
to residential areas, landscaping should be developed into the bufler zone be- 
tween two uses. 


» ¥ vN 


The General Land Use Plan for Converse County (Converse Plan) was developed 
in August of 1978. The Converse Plan does not identify any objectives or poli- 
cies for scenic resources or landscape character in the county. Converse County 
is currently updating the Land Use Plan. 


Johnson County currently does not have a countywide zoning districts, land use 
districts, or a comprehensive land use plan, although they are in the process of 
developing one (Ying'ing 2001). The Buffalo Johnson Joint Land Use Plan was 
adopted August 2001, and is currently under revision. This plan primarily ad- 
dresses land uses adjacent w the residential areas within less than 10 miles froin 
Buffalo. There are currently no goals for the management of scenic resources in 
the county. 


Sensitive Viewing Areas 


The level of sensitivity to modifications of the landscape in the Project Area 
ranges from low to high. Most of the Project area is not visually sensitive duc to 
its remoteness from viewpoints used by the public. The overall population den- 
sity of the rural portion of the Project Area is low. Visitor use of most public 
lands in the Project Area ts ligh for recreation or other activities. The portions of 
the Project Area that have a high level of sensitivity to modification to the land- 
scape occur in the vicinity of communities, along highway corndors, and at rev- 
reation-use areas. There are a significant number of residents and visitors ex- 
posed to these iandscapes who would have a concern for scenk quality, and who 
would be sensitive to modifications to the landscape. In general, residents and 
other users of the area are accustomed to viewing existing mineral resource de- 
velopment, but could be sensitive to increased levels of development. 


3 ikl PRE OE DES 


BLANK PAGE 


Chapter 3 — Affected Environment 


The majority of sensitive areas occur in the western part of the Project Area, in- 
cluding Interstate 25, the cities of Sheridan and Buffalo, and several recreation 
and historic sites. The Interstate 25 highway corridor, which connects several 
communities within the Project Area, has the highest levels of traffic of any 
highway in the Project Area. Recreational use areas are described in the follow- 
ing section on Recreational Resources. Sensitive areas in the remainder of the 
Project Area include Gillette and recreational use areas in the eastern part of the 
Project Area. Other travel routes include Interstate 90, several state highways, 
and numerous county roads and BLM roads that access the area from the high- 
ways. Public use of BLM roads is relatively low with motorists falling into the 
categories of local ranchers and residents, coal mine and gas field person:l, and 
recreationists. 


Recreational Resources 


Regional Characterization 


The proposed Project Area consists of BLM, Forest Service, state and private 
lands in four counties in northern Wyoming. A significant portion of each county 
in the Project Area is public land. Public lands provide open space for a variety 
of dispersed outdoor recreation opportunities, as well as developed facilities to 
help meet the demand for site-oriented recreation. Recreation opportunities of- 
fered by the private sector consist of community facilities in urban areas and the 
infrastructure of tourist services and facilities. 


The Project Area counties offer broad, panoramic prairie landscapes, which pro- 
vide a setting for a variety of outdoor recreational activities. Major attractions 
include the Thunder Basin National Grassland, several State Historic Sites, and 
the historic Bozeman Trail. Most areas that provide recreational activities occur 
in the western portion of the Project Area, near the foothills of the Bighorn 
Mountains, and in the Powder River Breaks. 


Recreational Use 


Recreational use of the Project Area is limited, as more than 75 percent of the 
land is privately owned. Opportunities for dispersed recreation exist on federal 
and state lands throughout the Project Area. There are few developed recreational 
sites or facilities within special management areas on federal lands in the Project 
Area. Developed recreational facilities such as campgrounds are generally lim- 
ited to private lands in or near to larger communities in the Project Area, and to 
state historical sites located in the western part of the Project Area. Communities 
in the Project Area, including Sheridan, Gillette, Wright, Buffalo, and Kaycee, 
provide a variety of municipal and private recreational facilities, including golf 
courses, rodeo grounds, ball parks, and swimming pools. 


Dispersed Recreation 


Dispersed recreational opportunities in the Project Area include hunting, fishing, 
sightseeing, off-road vehicle (ORV) use, and camping. Hunting is a major recrea- 
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tion use of state and federal lands in the Project Area. Various big game and up- 
land game bird species are hunted in the region. Big ga™e species include deer, 
elk, and pronghorn. Game birds hunted in the Project ea include wild turkey, 
Sage grouse, sharp-tailed grouse, Hungarian partridge, chukar partridge, and ring- 
necked pheasant. 


Public lands managed by BLM’s Buffalo and Casper Field Offices provide di- 
verse opportunities for recreation, including hunting, fishing, off-road vehicle 
(ORV) use, sightseeing, and wildlife observation. Public lands generally provide 
dispersed recreational uses in the Project Area. Some developed recreational fa- 
cilities occur in special management areas, including Recreation Areas. Public 
lands support about three percent of the recreational use in the Buffalo Field Of- 
fice area. While opportunities are available on BLM lands throughout the Project 
Area, the majority of dispersed recreational uses occur in the western part of the 
Project Area, including the South Big Horns Area, and along the Powder River. 
Public lands in much of the Project Area consists of small, isolated tracts of land 
managed by the BLM that are too small to provide a quality recreational experi- 
ence. Larger parcels of public lands occur in the southwest part of Johnson 
County, and along the Powder River. Public lands are accessible via public roads 
and/or across private land that requires landowner permission. 


Recreational use of public lands in the Project Area has increased substantially 
over the past two decades, and is expected to continue to increase by about five 
percent every five years for most recreational activities. Visitation to BLM and 
non-BLM lands in the Buffalo Field Office area, which includes most of the Pro- 
ject Area, is summarized in Table 3-58. Total visitor use by residents and non- 
resident visitors in 1980 was 730,000 visitor days. The total visitor days of 
1,881,763 estimated for 1990 was more than quadruple the 1980 visitor days. 


Table 3-58 Recreation Visitor Days in the Buffalo Field Office Area for 


1990 
Resident Visitors Nonresident Visitors Total Visitor Days 
Type of Non Non Non Total 
ZZ Visitor Use BLM BLM Total BLM BLM Total BLM BLM 
al Consumptive 
Anteiope 4,503 261 4,764 12,263 837 13,100 16,766 1,098 17,864 
Deer 49,195 3,042 52,237 39,980 3,861 43,841 89,175 6,903 96,078 
Elk 102,421 2,139 104,560 12,449 272. «12,721 =—-114,870 2,411 117,281 
Small Game 8,000 200 8,200 400 100 500 8,400 300 8,700 
Fishing 300,000 3,000 303,000 75,000 1,000 76,000 375,000 4,000 379,000 
Total 464,119 8,642 472,761 140,092 6,070 146,162 604,211 14,712 618,923 


Nonconsumptive 578,000 15,440 593,440 652,000 17,400 669,400 1,230,00 32,840 1,262,840 
Total Visitor Use 1,042,119 24.082 1,066,201 792,092 23,470 815,562 1,834,211 47,552 1,881,763 
Source: BLM 2001 


The WGFD manages big game populations in big game management units. The 
Project Area contains all or part of 18 antelope game units, 22 deer (white-taii 
and mule) game units, and 9 elk game units. The majority of hunting that occurs 
in antelope and deer hunting units is non-resident hunting. Table 3-59 summa- 
rizes the number of participating hunters, total hunter days, and non-resident 
hunters for big game management units in the Project Area. 
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Table 3-59 Big Game Hunting in the Powder River Basin Project Area, 
2000 

Game Active Total Hunter Hunter Non-Resident Percent 

Unit Hunters Harvest Success Days Hunters Non-Resident Hunters 

Antelope 6,877 6,168 89.7% 19,128 272 76.7% 

Deer 14,680 8,936 60.9% 49,811 7,781 53.0% 

Elk 5,934 1,688 28.4% 39,328 981 16.5% 


Source: WGFD 2001 


Fishing is a popular year-round activity with residents of the Project Area. Bod- 
ies of water that are fished within the Project Area are summarized in Table 3- 


60. 
Table 3-60 _‘Fishing Areas in the Powder River Basin Project Area 
Sub- Watershed Water Body Fish species 
Middle Fork Powder River Beartrap Creek Brook, Rainbow 
Blue Creek Brown, Brook, Rainbow 
Dull Knife Reservoir Brown, Rainbow 
Powder River, Middle Fork Brown 
Powder River, North Fork Brown, Rainbow 
Crazy Woman Crazy Woman Creek Brown, Brook, Rainbow 
Doyle Creek Brown, Brook 
Clear Creek Clear Creek Brown, Rainbow 
Lake de Smet Brown, Rainbow 
North Piney Creek Brook, Rainbow 
Upper Belle Fourche Gillette Lake Rainbow 


Source: WGFD 2000 


Developed Recreation Areas and Recreation Use 
Sites 


Project Area counties include several special recreation management areas on 
public and private lands. Recreation sites on public lands within each sub- 
watershed are summarized in Table 3—61. Connor Battlefield State Historic Site 
and Trail End State Historic Site are in western Sheridan County, near the city of 
Sheridan. Fort Phil Kearney state Historic Site is in west Johnson County be- 
tween the cities of Sheridan and Buffalo. Recreational activities available in the 
Connor Battlefield site include camping and fishing. The Trail End and Fort Phil 
Kearney sites feature museums and tours. Limited developed recreation facilities 
are also located in special management areas on BLM-administered public lands. 


Visits to the Historic Sites in the years between 1994 and 1998 are characterized 
by annual increases and decreases, as shown in Table 3-62. These fluctuations 
are not related to population changes in the counties, which have steadily in- 
creased, with the exception on Sheridan County (see Socioeconomic Section). 
Declines in visits to the parks probably result from ongoing renovation and con- 
struction. 


There are two scenic byways in the western part of the Project Area that provide 
access to the Bighorn Mountains. The Bighorn Scenic Byway is on U.S. Route 
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14 west of Ranchester. The Cloud Peak Skyway is on U.S Route 16 west of Buf- 


falo. 
Table 3-61 Recreational Sites in the Powder River Basin Sub- 
watersheds 
Sub-Watershed Recreation Site Managing Agency 
Little Bighorn River none 
Upper Tongue River Amsden Creek Winter Game Refuge Wyoming Game and Fish Dept. 
Connor Battlefield Wyoming State Parks and Historical 
Resources 
Trail End State Historical Site Wyoming State Parks and Historical 
Resources 
Cloud Peak Skyway (Wyoming State Scenic Wyoming Department of Transporta- 
Byway) tion 
Bozeman Trail na! 
Middle Fork Powder Middle Fork Recreation Area BLM - Buffalo Field Office 
River 
Ed O. Taylor Wildlife Habitat Management BLM - Buffalo Field Office 
Area — 
Gardner Wilderness Study Area BLM - Buffalo Field Office 
North Fork Wilderness Study Area BLM - Buffalo Field Office 


Outlaw Cave Recreation Site 
Dull Knife Battlefield 


Bozeman Trail 


North Fork Powder Riverna 


Upper Powder River 


Fortification Creek SMA and WSA 
Cantonment Reno 
Bozeman Trail 


South Fork Powder Riverna 


BLM - Buffalo Field Office 
Wyoming State Parks and Historical 
Resources 

na 


BLM - Buffalo Field Office 
BLM - Buffalo Field Office 
na 


Salt Creek Bozeman Trail na 
Crazy Woman Creek Dry Creek Petrified Tree Environmental BLM - Buffalo Field Office 
Education Area 
Bozeman Trail na 
Clear Creek Bud Love Wildlife Habitat Management Wyoming Game and Fish Dept. 
Area 
Ft. Phil Kearny State Historical Site Wyoming State Parks and Historical 
Resources 
Mosier Gulch Recreation Area BLM - Buffalo Field Office 
Big Horn Scenic Byway (Wyoming State © Wyoming Department of Transporta- 
Scenic Byway) tion 
Bozeman Trail na 
Middle Powder River na 
' Little Powder River Weston Hills Recreation Area BLM - Buffalo Field Office 
Little Missouri River _—na 
' Antelope Creek Bozeman Trail na 
Dry Fork Cheyenne Bozeman Trail na 
River 
; Upper Cheyenne River na 
Lightening Creek na 
Upper Belle Fourche —_— na 
; River 
Middle N. Platte Casper Bozeman Trail na 


Note: 
1. na=not applicable 


Source: BLM 1984, 2001; National Scenic Byways Progam 2001; WDSP&HS 2001 


BLM 


Several developed recreational sites and areas occur on BLM lands administered 
by the Buffalo Field Office, as summarized on Table 3-61. There were no devel- 
oped recreation sites identified on BLM lands administered by the Casper Field 
Office within the Project Area. The South Big Horns Area is located in the 
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southwest quarter of Johnson County, primarily within the Middle Fork Powder 
River sub-watershed. The area provides sensitive and unique resource values, 
including fisheries, cultural, wildlife, wilderness, and scenery. Special manage- 
ment areas that provide recreational opportunities within the South Big Horns 
Area include Middle Fork Recreation Area, the Red Wall/Hole-in-the-Wall area, 
Outlaw Cave Recreation Site (or Cultural Area), Dull Knife Battlefield site, and 
the Gardner Mountain and North Fork WSAs. 


Table 3—62 State Historic Site Visitors: 1994-1998 


RS a Sa er es a Ae ed rere arr noe ee 
Historic Site 1994 1995 1996 1997 1998 
Connor Battlefield 23,694 18,592 18,926 18,670 15,379 
Fort Phil Kearney 27,068 25,167 23,136 22,657 22,128 
Trail End 16,584 12,247 16,828 18,004 19,377 


Source: Wyoming Division of Economic Analysis 1999 


The Middle Fork Recreation Area covers approximately 48,400 acres within the 
South Big Horns Area along the Middle Fork of the Powder River. The area con- 
tains a variety of outstanding natural resources, and is protected from mineral 
entry because it has unique visual qualities, wildlife habitat, fisheries, and general 
outdoor recreational qualities. The state of Wyoming has rated the Middle Fork 
of the Powder River as a Class I trout fishery that is of national importance. The 
Outlaw Cave Recreation Site, located along the Middle Fork of the Powder River 
in the Middle Fork Recreation Area, is an important historical site that provides 
camping, fishing, hiking, and other dispersed recreational activities. 


The Dry Creek Petrified Tree Environmental Education Area, located near the 
town of Buffalo, has been designated as an outstanding natural area. The area 
contains a parking road, picnic table, and interpretive facilities. 


Three WSAs provide primitive, undeveloped types of recreation. There is no 
public access to the North Fork and Fortification Creek WSAs. Public access to 
Gardner Mountain WSA is difficult because of the scattered land ownership. 


There are two Recreation Areas on BLM-administered public lands in the Project 
Area. The Mosier Gulch Recreation Area (RA), is west of Buffalo on U.S. 
Highway 16. The RA includes a picnic area. The RA provides off-highway vehi- 
cle use of designated roads and a loop trail open to foot, horse, mountain bike, 
and ATV use. Two additional loop trails that also will provide these uses may be 
constructed in the RA. The Weston Hills RA is located in the eastern part of the 
Project Area, adjacent to a portion of the TBNG. The RA provides hunting and 
dispersed camping recreational opportunities. A two-mile ATV trail is open Oc- 
tober 16 through September 14. 


The Bozeman Trail is a historic transportation corridor that was used by historic 
Indian tribes, trappers and traders, exploration expeditions, American emigrants, 
the military, and settlers. There are several historical sites associated with the 
Bozeman Trail that provide recreational opportunities. Interpretive programs and 
historic sites along the trail include Fort Phil Kearny, Cantonment Reno, and the 
Connor Battlefield. The trail originates near Fort Laramie, south of the Project 
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) 3 Area, and runs through public and private lands along the eastern side of the Big 
Horn Mountains through the Project Area into Montana. 


Approximately 798,848 acres of public land in Johnson, Sheridan, and Campbell 
counties has been inventoried and designated as open, limited, or closed to ORV 
use. Most ORV use in the counties is limited to existing roads and vehicle routes. 


Forest Service 

The TBNG provides a variety of wildland recreational opportunities to local resi- 
dents, including many who are employed in mineral industries. Nearly all of the 
TBNG is open to use by ORVs. The area provides hunting opportunities for resi- 
dents and non-residents, primarily big game species such as antelope and deer. 
Shooting restrictions have recently been implemented on the TBNG for the pur- 
pose of protecting special biological community associated with the future rein- 
troduction of the endangered black-footed ferret. 


Recreation Planning 
BLM 


The goals of recreation management for all BLM lands in the Project Area are to 
provide outdoor recreational opportunities on BLM-administered public land 
while providing for resource protection, visitor services, and the health and safety 
of public land visitors. 


The BLM has also developed a management objective for special management 
areas within the Project Area, including the South Big Horns Area, the Dry Creek 
Petrified Tree Environmental Education Area, the Fortification Creek Area, the 
Weston Hill Recreation Area, and the Mosier Gulch Recreation Area. The man- 
agement objective for recreation in these areas is to ensure continued public use 
and enjoyment of recreation activities while protecting and enhancing natural and 
cultural values; improve opportunities for high quality outdoor recreation; and, 
improve visitor services related to safety, information, interpretation, and facility 
development and maintenance. 


In order to protect the sensitive and unique resource values of the South Big 
Homs Area, surface disturbance or occupancy is prohibited in the Red 
Wall/Hole-in-the-Wall area and within '2-mile of the rim of the Middle Fork 
Canyon. Goals for the two WSAs in the Area include preserving the existing wil- 
derness characteristics of the WSAs and not allowing activity that would impair 
the suitability of the WSAs for preservation as wilderness. 


Management decisions for the Dry Creek Petrified Tree Environmental Educa- 
tion Area are to preserve the area near its natural state, prevent or slow down de- 
terioration of the petrified trees, and inform the visitor about the area. Surface 
disturbance or occupancy is prohibited within '4-mile of the site unless waived 
by the authorized officer. 


Management objectives specific to the Fortification Creek Area, which includes 
the Fortification Creek WSA, are to allow orderly development of mineral re- 
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sources while protecting wildlife habitat and sub-watershed areas, and maintain- 
ing wilderness values. No Surface Occupancy is allowed in elk calving areas, and 
a seasonal timing limitation is applied to elk wintering areas. 


Public lands managed by the Casper Field Office are in three Resource Manage- 
ment Units; (RMU) 6, 11, and 14. The RMUs are within the Middle North Platte 
River, Dry Fork Cheyenne, and Lightning Creek sub-watersheds. There are no 
developed recreation sites on public lands administered by the Casper Field Of- 
fice in the Project Area. Recreational activities consist of dispersed activities 
such as hunting and ORV use. Recreation management for each RMU is de- 
scribed below: 


> RMU 6 (Casper Sand Dunes) - The RMU is managed as an extensive rec- 
reation management unit where dispersed recreation would be encouraged 
in areas where soil and sub-watershed values permit. ORV designations 
would limit travel:to designated roads and vehicle routes on public land, ex- 
cept during the fall hunting season, when travel would be permitted on ex- 
isting roads and vehicle routes. Recreation management is minimal, with 
emphasis on monitoring, use supervision, and enforcement to resolve user 
conflicts and provide resource protection. 


>» RMU 11 (Ross) —- The RMU is managed as an extensive recreation man- 
agement unit where dispersed recreation would be encouraged and where 
visitors would have freedom of recreational choice with minimal regulatory 
constraint. ORV use is limited to existing roads and vehicle routes on all 
public lands within the unit. 


>» RMU 14 (Remaining Platte River Resource Area) - RMU 14 comprises all 
lands managed by the Casper Field Office not included in the other RMUs, 
and contains portions of the Thunder Basin National Grassland. It is man- 
aged as an extensive recreation management unit where dispersed recreation 
would be encouraged and where visitors would have freedom of recreational 
choice with minimal regulatory constraint. ORV use is limited to existing 
roads and vehicle routes for those Project Area on all public lands within the 
unit. 


Forest Service — Thunder Basin National Grassland 


The Medicine Bow-Routt National Forest has developed a Proposed LRMP for 
the TBNG (1999). Under the Preferred Alternative 3, TBNG lands within the 
Project Area are within seven management areas. Each management area is man 
aged for a particular emphasis or theme. The standards and guidelines for recrea- 
tion in each management area is summarized in Table 3-63. 


National Forest System lands are inventoried and mapped by Recreation Oppor- 
tunity Spectrum (ROS) class to identify the opportunities for recreation activities 
that occur on National Forest System lands. The ROS system is a continuum di- 
vided into six classes ranging from Primitive to Urban. All of the TBMG lands in 
the Project Area have been inventoried with the Semi-Primitive Motorized class 
(Forest Service 1986). 
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Table 3-63 Recreation Standards and Guidelines for TBNG 
Management Areas in the Project Area 


Management Area Standards & Guidelines 
3.63 Black-Footed Ferret Reintroduction -Prohibit shooting in prairie dog colonies unless 
Habitat : needed to help reduce unwanted colonization of ad- 


joining lands. (Guideline) 

-Work with Animal and Plant Health Inspection Ser- 
vice and state agencies to prohibit the use of leg-hold 
traps without pan-tension devices for predator control 
and fur harvest on National Forest System lands in 
this management area. (Guideline) 

3.65 Rangelands with Diverse Natural- _na 

Appearing Landscapes 

3.68 Big Game Range Permit recreation facilities needed to support summer 
recreational activities, but close them during period 
when big game are present in concentrated numbers. 
(Guideline) 

4.32 Dispersed Recreation: High Use -Allow uses and activities (e.g., grazing, mineral leas- 
ing) only if they do not degrade the characteristics for 
which the area was identified. (Guideline) 

-Do not salt or supplement feed within %-mile of 
designated roads. (Guideline) 

5.12 General Forest and Rangelands: na 


Range Vegetation Emphasis 

6.1 Rangeland with Broad Resource na 
Emphasis 

8.4 Mineral Production and Develop- _— na 
ment 


The Semi-Primitive Motorized class is characterized by a predominantly unmodi- 
fied natural environment in a location that provides good to moderate isolation 
from sights and sounds of man except for facilities and travel routes sufficient to 
support motorized recreational travel opportunities that present at least moderate 
challenge, risk, and a high degree of skill testing. 


State 


The mission of Wyoming State Parks and Historic Sites is to provide quality rec- 
reational and cultural land and opportunities, and to be responsible stewards of 
these resources. The Wyoming Department of State Parks & Cultural Resources 
has the authority to promulgate rules and regulations governing state parks. 
These rules include and cover the following areas: (a) Conservation of peace and 
good order within each park; (b) Preservation of state property; and (c) Promo- 
tion of well being for park visitors and residents. There is no provision in the 
rules and regulations governing the development of mineral or other industrial 
developments within state parks. 


Counties 


The Sheridan County Growth Management Plan (Sheridan Plan), a comprehen- 
| sive master plan for the city of Sheridan and all of Sheridan County was prepared 
in May of 2001. One of the primary themes identified in the Sheridan Plan is to 
maintain a community character that preserves the quality of life, values and tra- 
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ditions of the area. The goals and the associated implementation strategies that 
relate to mineral development for achieving this theme are described below. 


Goal E. Enhance Recreational Opportunities 


1.E.1 Protect open spaces, flood channels, and waterways throughout Sheri- 
dan County by planning for an integrated open space network compatible with 
existing trails or pathway plans, open space plans, or flood management plans. 
As subdivisions and other development are reviewed, achieve over time a com- 
prehensive open space network. 


1.E.2 As part of subdivision review, encourage the development of the Sheri- 
dan Pathways project and the development of a trail along Little Goose Creek. 


1.E.3 Encourage recreation activities in Sheridan County. 


1.E.5 Support efforts to identify and obtain open space in the county. The 
Sheridan County Planner should investigate and pursue mechanisms that can en- 
able open space to be preserved. Open space, to be meaningful and usable, 
should be lands that: 


>» Are adjacent to existing open space or public lands; 

> Have special scenic or environmental qualities; 

> Enable the preservation of scenic, recreational, or environmental resources, 
and; 

>» Include pathways, bikeways, trails, golf courses, recreational areas, parks, 
historic areas, and conservation easements. With the long-term goal of even- 
tual connection of various units of open space acquired through the subdivi- 
sion process, an open space network can be created. 


The City of Gillette and Campbell County have jointly prepared a Comprehen- 
sive Planning Program (Program), last updated March 1994. The Program identi- 
fies parks and recreation planning as an essential element determining the charac- 
ter and quality of an environment. Existing parks and their facilities that are 
maintained by the Campbell County Parks and Recreation Department are listed 
in the Program document. Existing facilities are located primarily within or in the 
vicinity of the cities of Gillette and Wright. The Savageton Community Park is 
located 4-mile south of Savageton in southwestern Campbell County. 


The General Land Use Plan fo: . “onverse County (Converse Plan) was developed 
in August of 1978. According to the Converse Plan, Objective #3 for Rural Cen- 
ters is to provide for those recreational activities as required by the increase of 
population. The policy to achieve this objective is to have recreational develop- 
ments only in those areas with adequate access and in conformance with the 
Land Use Plan and Converse County Subdivision and Development Regulations. 
Converse County is currently updating the Land Use Plan. 


Johnson County is currently developing a land use plan. There are no goals for 
the management of recreation resources in the county. 
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Wild and Scenic Rivers 


The BLM has identified public lands along four waterway segments that were 
determined to meet the eligibility criteria for Wild and Scenic River (WSR) des- 
: ignation. The waterway review segments that were evaluated for eligibility crite- 
; ria are along the Beartrap Creek, the Middle Fork of the Powder River, the Pow- 
der River at Cantonment Reno, and the North Fork of the Powder River review 
segments. The Beartrap Creek, North Fork of the Powder River, and the Powder 
River at Cantonment Reno were found to be not suitable for Wild and Scenic 
Rivers status primarily because of private land use and public access conflicts, or 
because they would not be worthy additions to the system. The Middle Fork of 
the Powder River was determined to be a worthy addition to the Wild and Scenic 
River System. The eligibility analyses for the four waterway review segments are 
included in the attachments A, B, and C of BLM’s Approved Resource Manage- 
ment Plan for the BFO (2001). The analysis for the Middle Fork of the Powder 
River is summarized on Table 3-64. 


Table 3-64 Middle Fork of the Powder River Waterway Segments 
Eligible for WSR Designation in the Powder River Project 
Area 


Reviewed Length of segment 

Waterway across BLM Land Tentative 
Parcel Remarkable Values Classification 

sec. 25, 26; T42N, 1.2 Fisheries: Class | fishery Recreational 

R86W 

W' NW sec. 0.25 Fisheries: Class | fishery Wild 

30; T42N, R8SW 

sec. 19-23, 28-30; 3.25 Scenic, Fishenes, Cultural, Wildlife. Rec- Wild 

T42N, R8SW reational: Class | fishery. Native Amencan 

sec. 22, 23; T42N, 1.0 Scenic, Fishenes, Cultural, Wildlife, Rec- Wild 

R8SW reational. Class | fishery. Native Amencan 

sec. 19-22, 30; 5.0 Scenic. Fishenes. Wildhfe. Recreational, Wild 

T42N, R84W and Historic, Cultural: Spectacular, primitive 

sec. 24; T42N, canyon. Nationally and regionally histonc 

R&8S5W Outlaw Cave. Native American rock art and 


shelter sites. Class | fishery. Recreational 
hiking and cub r : 
thes. 


Source: BLM 2001 
i 


Noise 


Noise is generally described as unwanted sound. Discussions of environmental 
noise do not focus on pure tones because commonly heard sounds have complex 
frequency and pressure characteristics. Accordingly, sound measurement equip- 
ment has been designed to account for the sensitivity of human hearing to differ- 
ent frequencies. Correction factors for adjusting actual sound pressure levels to 
correspond with human hearing have been determined experimentally. For meas- 
| uring noise in ordinary environments, A-Weighted correction_factors are em- 
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ployed. The filter de-emphasizes the very low and very high frequencies of sound 
in a manner similar to the response of the human ear. Therefore, the A-weighted 
decibel (dBA) is a good correlation to a human’s subjective reaction to noise. 


The following discussion sets a basis of familiarity with known and common 
noise levels. A quiet whisper at five feet is 20 dBA; a residential area at night is 
40 dBA; a residential area during the day is 50 dBA: a large and busy department 
store is 60 dBA; rush hour traffic at 100 feet from the road is 60-65 dBA: Inter- 
state traffic at 200 feet is 65 dBA; a heavy truck at 50 feet is 75 dBA; and a typi- 
cal construction site is 80 dBA. At the upper end of the noise spectrum, a jet 
takeoff at 200 ieet is 120 dBA (Harris 1991). 


The dBA measurement is on a logarithmic scale. The apparent increase in “loud- 
ness” doubles for every 10 dBA increase in noise {Bell 1982). Taking a baseline 
noise level of 50 dBA in a daytime residential area, noise of 60 dBA would be 
twice as loud, 70 dBA would be four times as loud, and 80 dBA would be eight 
times as loud. 


The land uses in the Project Area range from sparsely populated rural regions to 
more densely populated urbanized areas to industrial areas, such as coal mining 
jor roadways, such as Interstate 90; railroad corridors: and frequent high winds. 
Background noise surveys have not been conducted in the area. However, noise 
in rural areas away from industrial facilities and transportation corndors is gener- 
ally 30 to 40 dBA when the winds speeds are low. Levels of noise clese to indus- 
trial facilities and transportation corridors are likely to be in the range of 50 to 70 
dBA depending on the proximity to these sources. The most significant noise 
from CBM operations results from the operation of compressor stations that use 
multiple engines to move natural gas from central gathering facilities and along 
been estimated has been estimated to be 55 dBA at 600 feet from the compressor 
station (BLM 2000). 


Socioeconomics 


The Project Area encompasses all or portions of Converse, Campbeli, Johnson, 
and Sheridan counties in Wyoming. It also includes four incorporated munici- 
palities: Gillette, Wright, Sheridan, and Buffalo. Gillette is the county seat and 
the largest incorporated city in Campbell County. Wright is in southern Campbell 
County. Sheridan is the county seat of Sheridan County and Buffalo is the county 
seat of Johnson County. These four counties are the primary counties that poten- 
tially would experience socioeconomic impacts. However, socioeconomics, with 
respect to Environmental Justice, will also be addressed herein for four Counties 
in Montana, just north of the Project Area. 


Population 


The 2000 population in the Project Area is: Converse County, estimated at 
12,052; Campbell County, estimated at 33,698; Johnson County, estimated at 
7,075; and Sheridan County, estimated at 26,560. The total population is 79,385 
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fur these four counties combined, which make up 16 percent of the population in 


ing to the U.S. Census Bureau, the Counties within the Project Area have under- 
gone 12.7 percent growth between 1990 and 2000. Johnson County had a 15.1 
percent growth in that time period, 7 head of Campbell (14.7 percent), Sheridan 
(12.7 percent) and Converse (8.3 percent) Counties. 


Between 2000 and 2008, it ts projected that the counties within the Project Area 


a ER ee en 
Location 2001 2002.—ClC2003——§ a lS CC TC (‘<$ SO 
Campbell County 33.210 33.490 33.780 34080 34370 34670 34970 35.270 
Gillette 19970 20075 20249 20429 20603 20.783 20.962 21.142 
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Employment 


The annual average labor force for the Project Area consists of 37.337 employees 
and the overall unemployment rate for the Project Area is 6.7 percent. 0.4 percent 
higher than the unemployment rate for the State of Wyoming. Specific labor 
force estimates, by County and for the State of Wyoming, are provided in Table 
3-67. 


Wyoming Department of Employment (WDOE), Employment Resources Divi- 
sion, records describe the employment sectors in the affected Counties. The 1997 
sectors were dominated by Mining (consists of coal mining, oil and gas extrac- 
tion, crude, petroleum-natural gas, oi] and gas field service and nonmetalic min- 
erals as defined by the US Bureau of Labor Statistics), Local Government, Tetail 
Trade and Services. Specifically, 25 percent of the income was from Mining, 17 
percent was from Local Government, 17 percemt was from Retail Trade, and 15 
percent was from Services. Agriculture accounted for | percent of the employ- 
ment in the County. 


The 1997 Converse County employment statistics indicated that the primary em- 
ployment sectors were dominated by Mining, Local Government, Retail Trade 
and Services. Specifically, 21 percemt of the income was from Mining, 29 percent 
was from Local Government, 25 percent was from Retail Trade, and 15 percent 
was from Services. Agriculture accounted for 2 percent of the employment in the 
County. 


The 1997 Johnson County employment statistics indicated that the primary em- 
ployment sectors were dominated by Local Government. Retail Trade and Ser- 
vices. Specifically, 22 percent was from Locai Government, 24 percent was from 
Retail Trade, 18 percent was from Services. Agriculture accounted for 2 percent 
of the employment in the County and. unlike Converse and Campbell Counties, 
area only 5 percent of the income was from Mining. 

ployment sectors were dominated by Local Government, Retail Trade and Ser- 


vices. Specifically, 18 percent was from Local Government, 22 percent was from 
Retail Trade, and 25 percent was from Services. Agriculture accounted for less 
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than | percent of the employment m the County and, unlike Converse and Camp- 
bell Counties, less than | percent of the income was from Mining. 


Table 3-68 also identifies the Income and Earnings by industry for all four Coun- 
ties. Mining consistently averages to be one of the highest paying industnes. as 
does Fimance, insurance, Real and Estate (FIRE) and Transportation, Communi- 
cation and Utilines (TCU). Employment im Agriculture and Retail Trade. tend to 
have the lowest earnings im ail four Counties. 


Vable 3-65 Employment facome and Earnings by industry 


Average Annual Wage 

Campbell Converse Johnson Shendan State of 
Industry County County County County Wi 
Agncuhture 13.9% 14.625 18.882 14.886 16.101 
( onstruction 27.655 27.957 17.730 20.738 25.509 
Fmance. insurance. Rea! 22.704 20.414 24.284 33.695 28.954 
Estate 
Manutactumny 33.53 19.746 18.558 25.147 30.798 
Mining $2. 45018 35,188 41.514 47.083 
Pubhc Administration 28.431 26.172 26600 30.252 27.863 
Trade-Retai| 13.447 10.234 10.703 12.196 12.884 
Trade- Wholesale 38 OBR 12.995 17.480 25.704 29.133 
Services & Misc. 20.276 14.047 15.51! 18.!97 16.712 
Transportation. 3O.BR4 48.433 24.527 25.547 32.283 
Communmcaton & Utibmes 
Jotal (average) 30.420 24.682 18.517 20.920 2.934 


Source Wvoming Department of Emplovment. Emrtovment Resources Drv ision. 19974 and 
1997. 


The median household income im Converse. Johnson and Sherndan counties in- 
creased between 1969 to 1997 by an average of 64 percent. The median house- 
hold income in Campbell County decreased by 3 percent between 1969 and 
1997. All four Counties expenenced a peak im median household income in |979. 
Campbell County median household incomes were higher than the Staic of 
Wyoming average, while Johnson and Sherndan Counties expenenced lower me- 
dian household income than the State of Wyoming average. Converse County 
also expenenced higher median household income (Table 3-69) than the State of 
Wyoming, with the exception of 1969. when the average was slightly lower. 


RS EE EI I TT TTD 
Location 1969 1979 1989 1997 
Campbell ( ounty 34.103 43.66% 37.055 33.197 
Converse County 23.305 38.026 27.713 37.978 
Johnson County 21.313 27659 22.157 31.832 
Shendan County 20.699 30 34K 24.772 33.000 
State of Wyoming 25.288 33.503 27.096 33.197 
Source: Wyoming Division of Economic Analysts 1997b and the US Census Bureau 
2000b. 
BEST COPY AVA!LABLE 


; 3-195 PRB O & G DEIS 


Chapter 3 — Affected Environment 


Housing 


The property values within each community could potentially be impacted by an 
influx in population. Currently, home values within the Project Area range from 
$76,000 to $130,000 for an existing three bedroom and $120,000 to $160,000 for 
a new three bedroom (Table 3-70). 


Table 3-70 Property Valuation 


Cost of Individual Homes in 2001 


Location Average New Three Bedroom Average Existing Three Bedroom 
Campbell County 

Gillette $132,560 $106,110 

Wright $120,000 $76,531 

Converse County $132,000 $106,111 

Johnson County 

Buffalo $160,000 $130,000 

Sheridan County 

Sheridan $107,000° NA 

Note: 


a. 1999 data only, in 2001 the average cost of three bedroom in rural areas was 125,000. 


Sources: Buffalo Chamber of Commerce 2001, Compbell County Chamber of Commerce 2001. 


Housing costs within the Project Area vary considerably. Of all counties within 
the Project Area, Campbell County has experienced some of the higher cost for 
real estate. According to the Campbell County Board of Realtors, residential 
property in Gillette, 71 percent of homes sold during the 2Q 2000- 1Q 2001 were 
priced less than $120,000 (Campbell County 2001). In the same time period, 
94 percent of residential properties in Wright priced at $100,000 or less. How- 
ever, the greatest number of sales occurred in the $60,000- $70,000 range. No 
properties in this price range were sold following 2Q 2000. 


The majority of the available housing in the Project Area a located in the com- 
munities of Gillette, Wright, Sheridan and Buffalo. There were a total of 35,037 
housing units in the Project Area in 2000. In 1990, the average housing availabil- 
ity rate for the Project Area was 23.3 percent. Table 3-71 identifies the Housing 
Units and Availability for all four Counties. 


According to the Campbell County Housing Needs Assessment, it is estimated 
that in 2001, 98 housing units will be rentals and 92 housing units will be pur- 
chased as a result of Coal Bed Methane Development and Production. It is also 
estimated that county wide, as a result of all industries, 449 housing units will be 
rentals and 861 housing units will be purchased housing. Current projections 
from this study indicated that rental demand associated with Coal Bed Methane 
continue to increase (249 ~-ntals) through 2008, and will slowly decrease thereaf- 
ter (study limited to 202v). Projected purchase demand will continue to increase 
(465 purchases) through 2009, and will slowly decrease thereafter (study limited 
to 2020). 
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Table 3-71 Housing Units and Availability 


Ee] 
Location Housing Units (count) in 2000 Housing Availability in 1990 
Campbell County 13,288 15.8% 

Gillette 7,31 

Wright - $44 

Converse County 5,669 29.4% 
Douglas 2,385 

Glenrock 1,131 

Johnson County 3,503 29.8% 

Buffalo 1,842 

Sheridan County 12,577 18.3% 
Sheridan 7,413 


Source: U.S. Census Bureau 1990 and 2000c. 


Housing costs range from $353 per month, in Converse County to $432 per 
month, in Campbell County, for a 2-bedroom apartment. The average 2 to 3 bed- 
room house ranges from $436 per month, in Converse County, to $632 per month 
in Campbell County. In all housing categories and all counties, mobile homes 
tend to provide the most economical housing value. Overall, housing costs are 
highest in Campbell County and lowest in Converse County. Housing Costs are 
shown in Table 3-72. 


Table 3-72 | Monthly Housing Costs for the 4" Quarter of 2000 


Housing Cost by County per month 


Housing Cost (4qtr 2000): Campbell Converse Johnson Sheridan 
2-bedroom Apartment $432 $353 $396 $405 
Single-wide mobile home w/ water $197 $115 $137 $175 
2/3 bedroom house $632 $436 $569 $580 


Monthly mobile home rent including lot rent__$483"_—‘ $324 $488 $447 


Source: Wyoming Division of Economic Analysis, 2000a. 


Community and Government Services 


Natural gas and CBM exploration and resource development activities have the 
potential to affect existing community facilities and infrastructure. The use of, or 
connection to existing infrastructure including impacts population, which subse- 
quently can affect local community services such as schools, law enforcement, or 
medical facilities. The following paragraphs present a baseline description of 
these facilities and services 


- Water and Wastewater Systems, and Solid Waste 
Disposal 

Generally, each county relies on the municipal population centers to provide wa- 
ter, waste water systems, and solid waste disposal. In some instances, the coun- 
ties contribute financially to the municipal infrastructure. Communities, which 


are not incorporated into the city water and septic system, generally provide for 
themselves with water wells and septic tanks on their personal property. In 
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Campbell County, water, waste water systems and solid waste disposal are oper- 
ated by the city of Gillette. In Converse County the water, waste water systems 
and solid waste disposal are operated by the communities of Glenrock and Doug- 
las. Glenrock and Douglas each have their own landfill, which the county coi- 
tributes to financially. In Johnson County the water, waste water systems and 
solid waste disposal is operated by the City of Buffalo. In Sheridan County the 
water, waste water systems and solid waste disposal by the City of Sheridan. 


Public Schools, Law Enforcement and Fire 
Protection, Medical Facilities, Community Services 


There are 78 Pre Kindergarten through 12" grade public schools in the Project 
Area. Campbell County operates 22 public schools, Converse County operates 14 
public schools, Johnson County operates nine public schools, and Sheridan 
County operates 24 public schools. Sheridan College, Eastern Wyoming College 
in Glenrock and Douglas, and University of Wyoming extension services are 
higher education learning centers within the Project Area. 


Law enforcement services within Campbell County are provided by the Camp- 
bell County Sheriff's Department. The department consists of 39 sworn officers 
and 22 patrol officers. Law enforcement services within Converse County are 
provided by the Converse County Sheriff's Department, which has 9 sworn offi- 
cers. Law enforcement services within unincorporated Johnson County are pro- 
vided by the Johnson County Sheriff's Department, which has 14 sworn officers. 
Kaycee and Buffalo (Johnson County) also have police departments, each with | 
and 13 sworn officers. Law enforcement services within unincorporated Sheridan 
County are provided by the Sheridan County Sheriff's Department, which has 15 
swom officers. The City of Sheridan Police Department also has 29 sworn offi- 
cers. 


Each County in the Project Area operates a detention center. The Campbell 
County Detention Facility has 101 beds, the Converse County Detention Facility 
has 34 beds, the Johnson County Detention Facility has 17 beds and the Sheridan 
County Detention Facility has 46 beds. According to personnel at the Sheridan 
County Detention Facility, the presence of CBM development has had a direct 
impact on the facility. The facility has increased in population in the last year by 
approximately one third, primarily due to DUI (Driving Under the Influence) 
arrests and secondarily due to public intoxication by CBM employees (Smith 
2001). 


Fire protection in Campbell County is provided by the Campbell County fire de- 
partment, which consists of 13 full time fire fighters and 150 volunteer fire fight- 
ers. Fire protection in Converse County is provided by the Campbell County Ru- 
ral Fire Department, Glenrock Fire Department and Douglas Fire Department, 
which consists of a total of 125 volunteer fire fighters. Fire protection in Johnson 
County is provided by the Johnson County Fire Department. Sheridan County 
has 24 full time fire fighters, employed by the City of Sheridan and aided through 
a mutual aid agreement, which involvers approximately 50 fire fighters in the 
surrounding communities of Ranchester, Dayton, Bighorn and Story. 
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There are six 24-hour emergency service hospitals within the Project Area. The 
Campbell County Memorial Hospital is a 119-bed community hospital. In Con- 
verse County, two hospitals operate, one in Douglas, which has 44 beds, and one 

in Glenrock. In Johnson County, the hospital has 29 beds. In Sheridan County, 
i the Sheridan County Memorial Hospital has 80 beds. The Veterans Administra- 
tion Hospital also serves Sheridan County. All the counties in the Project Area 
have ambulance service, additional medical facilities, and specialized physicians. 


PUNT Me RN Bes " 


A number of social service resources exist within the Project Area, generally 
sponsored by the cities and counties. The Way Station (Gillette) and the Volun- 
teers of America Homeless Center (City of Sheridan) are homeless shelters in the 
Project Area. In Johnson County, there are additional social services through the 
Family Crisis Center and Ministerial Association in Buffalo. 


Public Finance 


Wyoming is the top coal producing state in the United States. According to the 
Campbell County Chamber of Commerce more than 90 percent of the coal pro- 
duced in the State of Wyoming comes from Campbell County (BLM 1999c). 
Campbeli County also produces approximately 25 percent of oil produced in 
Wyoming each year. Table 3-73 shows the state assessed mineral production 
valuations for the affected Counties and the State for Wyoming for its 2000 fiscal 
year, which are based on 1999 production. 


Table 3-73 Taxable Valuation of Mineral Production for Fiscal Year 
1999 Campbell, Converse, Johnson, and Sheridan Counties 


Taxable Mineral Valuation 


Crude and Total 
Stripper Natural Sand & Other Assessed 
Valuation Source Coal Oil Gas Gravel Uranium Minerals' Valuation 
Wyoming Valuation 1,246 908 1,624 10.9 19.4 275 4,083 
($ million) 
Campbell County 976 215 98.9 2.98 1.58 0 1,294 
Valuation ($ million) 
Percent of State’s 79% 24% 6.0% 27% 8.1% 0 32% 
Valuation 
3 Converse County 74.8 64 39.3 0.557 0 .245 186 
Valuation ($ million) 
Percent of State’s 6.0% 6.0% 2.4% % 0 0.09% 4.6% 
i Valuation 
. Johnson County 0 20.8 1.35 0.808 0.095 0.969 23.4 
Valuation ($ million) 
{ Percent of State’s 0 2.3% 0.08% 7.0% 0.50% 0.35% 0.56% 
t Valuation 
Sheridan County 0.897 0.486 0.001 0.420 0 0 1.80 
Valuation ($ million) 
Percent of State’s 0.07% 0.05% 0.001% 3.8% 0 0 0.044% 
! Valuation 
Note: 


1. Includes Bentonite produced in Johnson County and Leonardite produced in Converse County. 


Source: Wyoming Department of Revenue 2000 
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Agriculture, consisting of livestock production and dryland farming also is an 
important sector of the economic base within the affected Counties. According to 
Campbell County Economic Development Corporation, livestock population in 
the County consists primarily of cattle and sheep. Most cropland in Campbell 
County produces wheat, barley, oats, and hay for fed. Agriculture in Converse, 
Johnson, and Sheridan counties consists of ranching, crops such as wheat, barley 
and oats, and irrigated forage crops (BLM 1999c). 


The taxable valuation of mineral production provides a significant amount of 
capital to the governing agencies. According to the Wyoming Department of 
Revenue, for the fiscal year 1999 through June 30, 2000, 37 percent of State of 
Wyoming’s Taxable Valuation of Minerals Production was from the Project 
Area. Campbell County accounted for the highest taxable mineral valuation of 
the State of Wyoming for coal with in the Project Area (79 percent) and also was 
had the highest taxable mineral valuation of the State of Wyoming for crude and 
stripper oil (24 percent). Based on the existing tax structure for the State of 
Wyoming, mineral production creates a significant tax-generating stream. The 
taxes on production are provided in Table 3—74. 


Table 3-74 State of Wyoming Oil and Gas Taxes 
i *, 


Tax Rate 

Severance Tax 6% on normal 

Ad Valorem Taxes 6.3 percent (Campbell and Converse Counties in 1999) 
6.8 percent (Johnson and Sheridan Counties in 1999) 

Wyoming Oil and Tertiary Oil Production (4%) 

Gas Tax Variances Renewed Production (1.5% severance tax for 1“ 60 month 


production period); Workover/Recompletion Production (2 
percent severance tax for 1“ 24 months of production after 
Workover/Recompletion) 

New wells drilled (7/1/93-3/3 1/03) (2% severance tax for 1* 
24 months of production up to 60 bbls/day or 6MCF/bb! gas 
equivalent) 


Wyoming Oil and | 0.060 percent 
Gas Conservation Tax 


Tribal Severance Tax 8.5 percent on non-stripper oil production and gas production 
and 4 percent on oil stripper wells (bpd or less) 


Source: BLM 200Ic. 


Quality of Life 


Public lands within the Project Area also provide a variety of benefits to adjacent 
landowners and communities that are much more difficult to quantify than the 
socioeconomic indicators provided here. These benefits include contributions to a 
person’s quality of life, like sce: .iew, open space, and opportunities for rec- 
reation, habitat for wildlife, range for agriculture, clean air and water. V\ 
and gas development certainly provides some economic opportunities 

dents and communities, such as employment and tax revenues, such deve it 
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is perceived by some as detracting from their quality of life. In most cases, this 
perception is shared by those not directly benefiting from the industry’s activi- 
ties. 

Since quality of life is more a matter of personal perspective than a definitive 
outcome, which BLM can directly affect, BLM will not attempt to quantify qual- 
ity of life issues nor prescribe a desired outcome. Rather the focus will be on 
more site-specific factors within the EIS, which might affect the quality of life, 
like wildlife, agriculture, recreation, air quality, water quality and scenic 
viewsheds. 


Environmental Justice 


On February 11, 1994, the President of the United States issued Executive Order 
12898 on Environmental Justice in Minority and Low Income Populations. The 
purpose of the Order is to identify and address, as appropriate, disproportionately 
high and adverse human health and environmental effects of programs, policies, 
or activities on minority or low income populations. In the Project Area for this 
EIS, minority populations include Native American, Hispanic, and low-income 
Caucasian populations. Large segments of these populations also compose the 
low- income groups in this area. 


Although the Project Area is within Wyoming, socioeconomic impacts, with re- 
spect to Environmental Justice, may be felt beyond the Project Area, specifically 
in four counties (Big Horn, Powder River, Rosebud and Yellowstone) in Mon- 
tana, which are the home of two Indian Reservations (Crow and Northern Chey- 
enne). The majority of the Crow Reservation and approximately half of the 
Northern Cheyenne Indian Reservation are located within Big Horn County 
Montana. A very small portion of the Crow Indian reservation is located in Yel- 
lowstone County Montana and the remaining half of the Northern Cheyenne In- 
dian Reservation occupies approximately one tenth of the Rosebud County Mon- 
tana. 


Because the socioeconomic affects may be felt in these adjacent communities, it 
is important to evaluate the social composite of these areas as well. Specifically, 
due to the proximity of the Crow and Northern Cheyenne Indian Reservations, an 
Environmental Justice analysis is incorporated in this EIS, as the project has the 
potential to impact these communities. The Crow Reservation is bordered on the 
south by the State of Wyoming with its northwestern boundary bordered by the 
city of Billings, Montana’s largest metropolitan area. According to the Wyo- 
ming-Montana Tribal Leaders Council, approximately 76 percnet of the 9,024 
enrolled members live on the Crow Reservation. The total labor force on the 
Crow Reservation is 1,546. The unemployment rate is 44 percent. The average 
per capita income is $4,243. Approximately 69.8 percent have a high school di- 
ploma and over 6 percent have a Bachelor’s Degree or higher (Tribal Leaders 
Council 2001b). 


The Northern Cheyenne Reservation covers 445,000 acres and is bounded on the 
east by the Tongue River and on the west by the Crow Reservation. The total 
tribal enrollment is 6,479. Approximately 4,064 Northern Cheyenne live on or 
near the reservation. The total labor force of the reservation is 1,218 and the un- 


ied 
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employment rate is 31.4 percent. The per capita income is $4,479. Approxi- 
mately 62 percent of the tribal members have a high school diploma and 5.6 per- 
cent have a Bachelor’s Degree or higher (Tribal Leaders Council 2001b). 


Racial Composite 


The Racial Composite of four Counties in Wyoming (Campbell, Converse, John- 
son and Sheridan) and four Counties in Montana (Big Horn, Powder River, 
Rosebud, and Yellowstone) are generally white. As shown in Table 3-75, Big 
Horn County and Rosebud County, which are occupied by both Indian Reserva- 
tions, have much higher percentage of American Indians, (32 percent and 60 per- 
cent, respectively) than the State of Montana (6.2 percent). 


Table 3-75 Racial Composite by County and State for 2000 


BN eS eS ee A ee 
Portion of Racial Composite (percent) 


c 1 ra e 
. & s D < .) 
ES ss 6 2 2 
2 ~ L e = c e¥sge 2 » Sv = 
= 2 #38 $ 2532 §€28 $83 Fe 
nanuten = a <uat< Z35 A ow ew = & 
Campbell County 96.1 2 0.9 0.3 0.1 1.1 1.3 3.5 
Converse County 94.7 0.1 0.9 0.3 0.0 2.5 1.5 5.5 
Johnson County 97.0 0.1 0.6 0.1 0.0 0.6 1.6 2.1 
Sheridan County 95.9 0.2 1.3 0.4 0.1 0.8 1.3 2.4 
Stateof Wyoming 92.1 0.8 2.2 0.5 0.1 2.5 1.8 6.4 
Big Horn County 36.6 0 60.0 0.2 0 0.7 2.8 3.7 
Powder River 97.4 0 18 0.1 0 0.2 0.5 0.6 
County 
Rosebud County 64.4 0.2 32.4 0.3 0 0.6 2.0 6.0 
Yellowstone 92.8 0.4 3.1 0.5 0.04 1.3 1.8 3.7 
County 
State of Montana 90.6 2.9 6.2 0.5 0.05 0.6 1.7 2.0 


Source: US Census Bureau 2000c and Wyoming Divion of Economic Aooives 2000. 


Population by Age 

Population by Age indicates that generally the majority of the population affected 
by the Proposed Project is between the ages of 25 and 44 years of age. The per- 
centage of the population within the Project Area is consistent of the percentage 
of the population in the State of Wyoming, with the exception of Power River 
County, which has 21.9 percent over the age of 65, compared with 13.1 percent 
for the State of Wyoming. Table 3—76 provides the percentage of the population 
by age. 


Poverty 


As shown in Table 3-77 the poverty rates in Converse, Johnson and Sheridan 
Counties, 12.6 percent, 13 percent and 12.5 percent respectively, are slightly 
higher than that for the State of Wyoming poverty rate of 12 percent. Campbell 
County, which has a poverty rate of 7.8, is significantly lower than the poverty 
rate for the State of Wyoming. The poverty rates in Big Horn, Powder River, 
Rosebud and Yellowstone Counties do not exceed the Montana poverty rate. 
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i i Table 3-76 _ Percentage of the Total Population by Selected Age Groups 
by County and State in 1999 


en 
; ot 0-4 years 5-17 years 18-24 years 25-44 years 45-64 years 65+ years 
E (percent of (percentof (percentof (percentof (percentof (percent of 


Location population) population) population) population) population) population) 
Campbell County 7.8 24.8 9.7 32.0 20.5 5.2 
Converse County 6.5 22.6 $.6 26.6 25.2 10.5 
Johnson County 5.0 18.1 8.1 22.6 27.9 18.3 
Sheridan County 4.9 18.7 9.0 25.2 26.9 15.3 
State of Wyoming 6.3 20.1 11.2 26.5 24.3 11.6 
Big Hom 9.3 27.4 10.1 25.3 19.7 8.2 
Powder River 5.5 17.8 6.7 21.5 26.6 21.9 
Rosebud 7.7 27.3 8.6 28 20.6 7.8 
Yellowstone 6.0 18.6 10.3 26.9 25.1 13.1 
State of Montana 6.0 19.3 10.1 26.3 25 13.3 


Source: U.S. Census Bureau 1999 


Table 3-77 _—~ Percentage of the Total Population by Poverty Level! by 


County and State for 1997 
Location Poverty Rate 
Campbell County - 78 
Converse County 12.6 
Johnson County 13.0 
Sheridan County 12.5 
State of Wyoming 12.0 
Big Horm 15.5 
Powder River 15.3 
Rosebud 15.5 
Yellowstone 12.1 
| State of Montana 15.5 


Source: US Census Bureau 1997. 
Ta ES EL I TE TS ETE 
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Te eee oF be EES prerites om enipals of Gen ters (entree 
consequences) that would result from implementation of the Proposed Ac- 
tion and alternatives. An environmental effect or consequence is defined as a 
modification or change in the existing environment brought about by the action 
taken. Effects can be direct, indirect, or cumulative in nature and can be tempo- 
rary (short term) or permanent (long term). Effects car vary in degree ranging 
from only a slight discernable change to a drastic change in the environment. For 


_ the purpose of this EIS, short-term effects are defined as those that would occur 


those caused by construction and operations that would remain longer. 


The effects analysis evaluated the effects that would occur in the Project Area, 
regardless of land ownership. However, the BLM and FS’ decisions on this Pro- 
ject would only apply to federal lands. The effects reported for non-federal lands 
may occur regardless of the BLM and FS’ decisions. Effects on non-federal lands 
are included to provide a full disclosure of effects for the complete Project and to 
support other environmental permitting associated with the Project. 


Groundwater 


During CBM development, a portion of the water contained in the coal aquifer is 
removed from CBM wells as produced water. The primary effects on groundwa- 
ter resources would be associated with the removal of groundwater stored within 
coal seams and the subsequent recharge of aquifers through infiltration or injec- 
tion of produced water. The combined effects of coal mining activities and other 
existing or reasonably foreseeable conditions on groundwater resources also are 


The effects of CBM development on groundwater resources would be seen as a 
drop in the water level (drawdown) with nearby water wells completed in the 
developed coai aquifers and underlying or overlying sand aquifers. Drawdown is 
observed when a loss in hydraulic pressure head occurs in the developed coal 
aquifers or in the overlying and underlying sand aquifers. The hydraulic pressure 
head 1s the vertical distance between the water level in a water well and the top of 
the confined aquifer in which the well is completed. 


Partial removal of groundwater from a coal seam (through coal mining opera- 
tions or CBM development) would reduce the hydraulic pressure head and create 
a hvdraulic gradient toward the well or excavation. As groundwater flows into a 
pumping well or excavation, there would be a progressive decline in hydraulic 
pressure head with time and distance. The effects would be seen as progressive 
declines in the water level (drawdown) within nearby water wells completed in 
and near the developed coal aquifers. 
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Infiltration of produced water world initiate recovery in nearby water weils. 
However, continued ‘eakage of infiltrated produced water from overlying and 
underlying sands into the coals would delay noticeable recovery of the sands un- 
til water removal ends. After water removal ends, water levels in nearby water 
wells would be expected to recover. The rate of recovery initially would be rapid 
due to re-equilibration of pressure heads within the coal and leakage from overty- 
ing and underlying units. The rate of recovery in the coal and sand aquifers 
would decrease progressively during the recovery period, as the enhanced infil- 
tration of produced water declines. 


Other potential effects on existing water wells would include changes in water 
yield, quality, or methane emissions. Other effects on groundwater resources 
would consist of potential changes in the nature of groundwater discharge to the 
surface or recharge to the aquifers. The nature of groundwater discharge to the 
surface as springs, seeps, or base flows of surface drainages could change. Sur- 
face discharge of extracted groundwater from CBM operations into surface 
drainages, flow-through stock reservoirs, upland or bottomliand infiltration im- 
poundments, or upland containment impoundments would enhance recharge of 
shallow aquifers below creek and impoundment areas. Injection of CBM pro- 
duced water would recharge the aquifer units in which the injection wells are 
completed. 


Hydrogeologic Groups 

A detailed description of the geology and hydrology of the area is given in Chap- 
ter 3. This analysis focuses on the coal seams of the upper part of the Fort Union 
Formation, the sands of the overlying Wasatch Formation, and the alluvium un- 
derlying surface drainages. 

The Wasatch Formation is exposed at the surface over most of the Project Area 
and overlies the Fort Union Formation. The Wasatch Formation consists of fine- 
grained sandstones, siltstones, claystones and coals. The sandstones tend to be 
not economic for mining, or CBM development except in the area of Lake De 
Smet near the western margin of the PRB. Siltstones and claystones typically 
have low permeability and form hydraulic confining units (or aquitards) within 
the Wasatch sequence. 


The Fort U:.on Formation consists of coals, sandstones, siltstones, and clay- 
stones. The coals of the upper Fort Union Formation show great variation in 
tances of a few miles so that it is more appropriate to consider the coals as part of 
a hydrogeologic group rather than as individual aquifers. For the purpose of this 
analysis, the upper sequence of the Fort Union Formation has been subdivided 


into four hydrogeologic groups defined on the basis of the stratigraphic correla- 
tien of coal seams (Goolsby and Finley 2000). 


All four coal groups are identifiable in the northern part of the PRB. Groups 1, 2, 
and 3 merge to form a thick coal unit, known as the Big George, in the central 
portion of the PRB. Only Group 4 is present in the southeastern part of the PRB, 
where it is locally known as the Wyodak coal. The outcrop areas of the coal 
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seams are Characterized by the presence of highly permeable clinker that forms 
an important recharge area for the coal. 


Groundwater Assumptions 


Recharge to groundwater aquifers occurs from direct infiltration of precipitation 
(ram and snowmelt), runoff im creek valleys and standing water in playas. Infil- 
tration 1s significant im areas of more permeable surface geologic units such as 
sandstone, or the clinker occurring im outcrop areas of the Fort Umion and Wa- 
satch Formations. Direct infiltration of precipitation provides a minimal source of 
recharge over most of the area because the climate and surface features prohibit 
significamt infiltration. However, infiltration of surface water in creek valleys 1s 
considered an important source of recharge to the underlying alluvium and the 
shallow bedrock aquifers. 


A USGS study of two ephemeral drainages in the southern part of the PRB indi- 
cated stream losses of between 0.43 to 1.44 acre-feet per mile from individual 
storm runoff events (Lenfest 1987) and these values were acknowledged to be 
underestimated. Recharge to shallow aquifers from stream valleys ranged from 
3.56 to 26.5 acre-feet per mile for individual storm runoff events in the same 
study. Recent studies of surface water losses occurring in several drainages of the 
conveyance losses range from 64 percent to 100 percent of inflows (Meyer 2000, 
AHA and Greystone 2001, Babb 1998). 


and bedrock underlying the streams. Evapotranspiration varies seasonally. but 
probably accounts for less than 20 percent of the conveyance losses over the 
course of a year. A monthly water balance calculation for the Wild Horse Creek 
drainage found that evapotranspiration accounted for approximately 18 percent 
of the conveyance loss associated with the surface discharge of CBM produced 
water within the drainage basin (Hydrologic Consultants Inc. 2001). Recharge of 
shallow aquifers due to leakage from rivers or streams is likely to account for 
over 80 percent of the conveyance loss. 


For the purpose of this analysis, discharge of CBM produced water to surface 


drainages 1s assumed to result in an 80 percent conveyance loss, 82 percent of 
which is due to infiltration and 18 percent due to evapotranspiration. These val- 


ues are averaged from various studies of surface water losses in creek flows in 
several drainages of the PRB (Meyer 2000, AHA and Greystone 2001, Babb 
1998, Lenfest 1987) and result in an estimated net recharge io shallow groundwa- 
ter of almost 66 percent of the water produced. 


For the purpose of this analysis, where produced water would be discharged to 
infiltration impoundments designed to allow infiltration, water would infiltrate at 
an estimated rate of eight feet per year. This estimated infiltration rate 1s used in 
the groundwater impact analysis to ensure that the environmental effects that 
could result from substantial infiltration of produced water are considered in the 
groundwater model analysis. There would be no evapotranspiration of this infil- 
tration water so that the net recharge to shallow groundwater would be 100 per- 
cent of the produced water that infiltrates the surface. 
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For the purpose of this analysis, where produced water would be discharged to 
large containment impoundments constructed in a manner that allows minimal 
infiltration, an estimated 10 percent of the water stored in these reservoirs would 
infiltrate the surface. There would be no evapotranspiration of this infiltration 
water so that net recharge to shallow groundwater would be 10 percent of the 
produced water discharged into containment impoundments. 


For the purpose of this analysis, all of the produced water used for land applica- 
tion would be used consumptively. There would be no net recharge from this wa- 
ter handling option. 


Injection of CBM produced water results in recharge to the zone of injection. For 
purpose of this analysis, injection is assumed to be deep injection (such as into 
the sands of the lower Fort Union Formation). There would be no net recharge to 
the Wasatch sands or the coal zones within the Fort Union Formation from this 
water handling option. 


Groundwater assumptions and the fate of the CBM-produced water are summa- 
rized by alternative in Table 4—1, Table 4—2, and Table 4-3. 


Hydraulic connection between the sands of the Wasatch Formation and the coals 
of the upper Fort Union Formation is limited due to the low permeability clay- 
stones that separate the two units. However, if the hydraulic head (water level) in 
the coal is naturally lower than in the overlying sands, then there is potential for 
leakage from the sands into the coal. Based on observation of water levels in 
nested monitoring wells, significant leakage into developed coals is only ex- 
pected where Wasatch sands occur within approximately 100 feet above or below 
the coal zone. The natural leakage rate typically would be extremely small, but 
taken over a large area can amount to a significant portion of the total recharge 
into the coal. 


As sands in the Wasatch Formation tend to be discontinuous, the amount of leak- 
age would also be limited by the areal extent of sands that exist within 100 feet of 
the coal. Locally, the hydraulic connection between the coal and Wasatch sands 
may be enhanced if the integrity of the confining layer is compromised by water 
supply wells screened through both the coal and the overlying sands, deteriorat- 
ing well casings, or poorly plugged oil and gas wells or exploratory drill holes. 
Leakage from the Wasatch sands into the coal also may be enhanced if water lev- 
els in the coal are lowered as a result of coal dewatering activities. Due to the 
limited hydraulic communication between the coal and the overlying Wasatch 
sands, a significant period of time (typically several years) would likely pass be- 
fore noticeable drawdown (drop in water level) in the sands would be apparent. 
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Table 4-1 Groundwater Assumptions and the Fate of the CBM-Produced Water for Alternatives 1 and 3 
LR a EE Be EIS PEI a aE 


Surtace Discharge Infiltration Containment LAD Injection 
Runoff Infiltration Evapotranspiration Storage Infiltration Evaporation Storage Infiltration | Evaporation Consumptive Deep 

Sub-watershed (Percent) _(Percent) (Percent) (Percent) _ (Percent) _(Percent) (Percent) (Percent) (Percent) Use Recharge _ 
Upper Tongue River 7 23 5 0 30 15 3.8 1.0 5.2 0 10 
Upper Powder River 15 49 Wl 0 10 5 1.9 0.5 2.6 0 5 
Salt Creek T 36 8 0 23 12 1.9 0.5 2.6 0 5 
Crazy Woman Creek 14 46 10 0 3 2 1.9 0.5 2.6 15 5 
Clear Creek 7 23 5 0 27 13 1.9 0.5 2.6 10 10 
Middle Powder River 13 43 9 0 7 3 3.8 1.0 5.2 10 5 
Little Powder River 13 43 9 0 7 3 3.8 1.0 $.2 10 5 
Antelope Creek i 36 8 0 23 12 1.9 0.5 2.6 0 5 
Upper Cheyenne River TT 36 8 0 23 12 1.9 0.5 2.6 0 5 
Upper Belle Fouche River 9 30 6 0 27 13 1.9 0.5 2.6 0 10 


Table 4-2 Groundwater Assumptions and the Fate of the CBM-Produced Water for Alternative 2A 
RY IP I ED 


Surface Discharge Infiltration Containment LAD Injection 
Runoff Infiltration Evapotranspiration Storage Infiltration Evaporation Storage Infiltration | Evaporation Consumptive Deep 
Sub-watershed (Percent) (Percent) (Percent) (Percent) (Percent) (Percent) (Percent) (Percent) (Percent) Use Recharge 
Upper Tongue River 2 7 0 40 20 3.8 1.0 §.2 10 10 
Upper Powder River 5 16 4 0 37 18 1.9 0.5 2.6 10 5 
Salt Creek 0 0 0 0 40 20 3.8 1.0 5.2 5 25 
Crazy Woman Creek 2 7 0 40 20 3.8 1.0 5.2 10 10 
Clear Creek 2 7 0 40 20 3.8 1.0 5.2 10 10 
Middle Powder River § 16 4 0 34 17 3.8 1.0 $.2 10 5 
Little Powder River § 16 4 0 34 17 3.8 1.0 5.2 10 5 
Antelope Creek x 26 6 0 27 13 1.9 0.5 2.6 10 5 
Upper Cheyenne River 8 26 6 0 27 13 1.9 0.5 2.6 10 5 
Upper Belle Fouche River 9 30 b 0 20 10 1.9 0.5 2.6 10 10 
BEST COPY AVAILABLE 
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Table 4-3 Groundwater Assumptions and the Fate of the CBM-Produced Water for Alternative 2B 


Surface Discharge Infiltration Containment LAD Injection 
Runoff Infiltration Evapotranspiration Storage Infiltration Evaporation Storage Infiltration Evaporation Consumptive Deep 

Sub-watershed (Percent) (Percent) (Percent) (Percent) (Percent) (Percent) (Percent) (Percent) (Percent) Use Recharge _ 
Upper Tongue River 7 23 5 0 23 12 3.8 1.0 5.2 10 10 
Upper Powder River 8 26 6 0 27 13 1.9 0.5 2.6 10 5 
Salt Creek 0 0 0 0 40 20 3.8 1.0 $.2 5 25 
Crazy Woman Creek 6 20 4 0 30 15 1.9 0.5 2.6 10 10 
Clear Creek 6 20 4 0 30 15 1.9 0.5 2.6 10 10 
Middle Powder River 9 30 6 0 20 10 3.8 1.0 §.2 10 5 
Little Powder River 9 30 6 0 23 12 1.9 0.5 2.6 10 5 
Antelope Creek 10 33 7 0 20 10 1.9 0.5 2.6 10 5 
Upper Cheyenne River 10 33 7 0 20 10 1.9 0.5 2.6 10 5 
Upper Belle Fouche River 10 33 7 0 17 8 1.9 0.5 2.6 10 10 
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Partial isolation of the sand aquifers overlying the coal is indicated in the results 
of the BLM groundwater monitoring of the Marquiss CBM project, which has 
had the longest history of operation (since 1993). The BLM has monitored two 
paired wells since the beginning of the project. MP-22C is completed in the coal 
and MP-22S completed in the first overlying sand zone, approximately 40 feet 
above the coal. Water level decline of over 250 feet has been observed in the coal 
monitoring well, while a water level decline of approximately 20 feet has been 
observed in the overlying sand aquifer, after more than eight years of monitoring. 
For the purpose of this analysis, the partial isolation of the sand aquifers overly- 
ing the coal that has been documented by BLM monitoring is assumed to apply 
to this analysis. 


Through time, many clinker deposits have become saturated as a result of the 
infiltration of precipitation and snowmelt. “Ponding” of water may occur along 
the interface where clinker meets less permeable coal and sediments of the Wa- 
satch Formation. Springs may form at the base of the clinker deposits. Moyer 
Springs, located north of Gillette, is a good example of this type of occurrence. 


Regional groundwater flow in the eastern part of the PRB is generally to the 
northwest (downdip) towards potential discharge areas in the north central part of 
the PRB (Daddow 1986). Coal wells in the vicinity of the Powder River exhibit 
flowing artesian conditions indicative of upward flow gradients. This supports 
the potential for groundwater discharge along the northern part of the Powder 
River, although physical evidence for this, in the form of springs and sustained 
river base flow, are not readily apparent. It is assumed that most of the discharge 
is diffuse and may be consumed by evapotranspiration so that it does not appear 
as surface flow. A significant portion of deeper groundwater flow in the PRB 
probably discharges farther north, into the Yellowstone River drainage basin. 


Groundwater Modeling Methodology 


Numerical groundwater flow modeling was used to predict the impacts of the 
Project. Modeling was necessary because of the large extent, variability, and cu- 
mulative stresses imposed by mining and CBM development on the Fort Union 
and Wasatch aquifer units. Assessment of CBM development impacts has been 
performed for earlier environmental assessments for the Marquiss, Lighthouse, 
North Gillette, and South Gillette areas (BLM 1992a, 1995a, 1995b, 1996, and 
1997a). A detailed modeling study was completed for the Little Thunder drainage 
basin in the southeastern part of the PRB (Wyoming Water Resources Center 
1997). Modeling of the eastern part of the PRB was performed for the Wyodak 
EIS (BLM 1999e). The information from earlier studies was reviewed and has 
been incorporated wherever practical into the modeling work for this analysis. 


The computer model used to complete the groundwater analysis for this Project is 
briefly described here. The complete technical description of this groundwater 
analysis is found in the Technical Report for the Powder River Basin Oil and Gas 
Project, Groundwater Modeling of Impacts Associated with Mining and Coalbed 
Methane Development in the Powder River Basin (AHA and Greystone 2001), on 
file at the BLM Casper Field Office in Casper, Wyoming and at the BLM Buf- 
falo Field Office in Buffalo, Wyoming. This report describes the specific hydro- 
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geologic data on which the model was based. It also describes the numerical 
model and model assumptions in more detail. 


The hydrogeologic model code selected was the USGS Three Dimensional Finite 
Difference Modular Groundwater Flow Model MODFLOW-98. This model code 


is widely accepted by regulatory agencies and currently is used by the BLM. 


The regional model consists of 17 layers. The lowermost three layers (layers 15, 
16, and 17) represent the lower members of the Fort Union Formation and the 
claystone aquitard separating these members from the overlying coals in the up- 
per portion of the Fort Union Formation. The coal-bearing units of the upper por- 
tion of the Fort Union Formation are represented by layers 8, 10, 12, and 14 in 
the model. The intervals between the coal-bearing units are represented by layers 
9, 11, and 13. As the coal-bearing units split and merge in the PRB, the hydraulic 
properties assigned to the layers representing both coal-bearing units and inter- 
vening units would change accordingly. The coal-bearing units transition into 
more highly permeable clinker in outcrop areas. Overlying the four coal-bearing 
units is a layer (layer 7) representing claystones within the Wasatch Formation 
that act as a confining unit between the coal-bearing units and the discontinuous 
sandstones within the Wasatch Formation. Layers | through 6 represent the Wa- 
satch Formation, consisting of alternating layers of discontinuous sandstone units 
and claystone/siltstone units. The discontinuous nature of the sandstones in the 
Wasatch Formation was modeled by assigning hydrologic parameters to these 
layers that are representative of mixed sandstone and claystone/siltstone units. 
The uppermost layer (layer 1) represents surface geologic units, including clay- 
stones, sandstones, and alluvial sediments within creek valleys. 


Other geologic boundaries that were incorporated into the model include faults 
and lineaments where these are suspected of having a significant influence on 
groundwater flow regimes. Faults may act as impermeable (no-flow) boundaries 
or zones of flow restriction, and lineaments as zones of augmented hydraulic 
conductivity in the model. 


For geographic locations where mining would occur, the mining sequence was 
simulated as incremental impacts in one-year stress periods from approximately 
1975 (the earliest mining along the Wyodak outcrop, with the exception of the 
Wyodak mine located east of Gillette) to the present. Predictive simulations of 
impacts were modeled to 2225, approximately 200 years beyond the end of rea- 
sonably foreseeable mine plans, in 2021. Historic mining records and life-of- 
mine plan maps on file with the Wyoming Department of Environmental Quality 
in Cheyenne were used to develop historic mine sequences and to project the ap- 
proximate future mining sequence. Although life-of-mine plans are dynamic and 
may charge in future years, they give a general projection of likely coal removal 
sequences and mine progression. Annual progress of the mine plans was super- 
imposed on the grid as drains within the model, with the pits left open for three 
years and then closed. Mining drains are set with drain elevations positioned just 

- above the base of the mined coal seam. When mined areas are reclaimed, the 
drains are removed from the model so that water levels can recover. 


Current CBM production was simulated in the area using the historic operational 
data from the existing fields. Future CBM development was simulated using the 
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estimate of future development described in Chapter 2. Annual progress of CBM 
development was simulated as drains within the appropriate model cells. These 
drains were se. at an elevation of approximately 50 feet above the top of the de- 
veloped coal seam. Historic CBM production sequences were simulated using 
water production data available from the WOGCC. Future CBM water produc- 
tion estimates assumed an average operational life of seven years for each pro- 
jected CBM well. 


Model calibration was done to pre-mining water levels, or in a few cases, earliest 
available static water levels. This was assumed to represent steady state condi- 
tions. The model was calibrated in transient state by matching against available 
historic water level monitoring data and CBM well production data. Sources of 
the water level monitoring data used to calibrate the model include Daddow 
(1986), the Gillette Area Groundwater Monitoring Organization (GAGMO), in- 
dividual mine data, and the BLM. 


The groundwater flow model was used to predict the areal extent of aquifer 
drawdowns due to the superimposed stresses of the proposed CBM development 
and mining operations on a year-by-year basis. CBM development of the PRB 
began in 1989. The Rawhide Butte field represented the first commercial CBM 
production in the PRB. Considerable CBM development has occurred in the 
Marquiss and Lighthouse areas south of Gillette, and in the vicinity of the Buck- 
skin and Eagle Butte mines north of Gillette. Information from the WOGCC da- 
tabase indicates that as of May 2001 there were 5,854 producing CBM wells and 
an additional 2,520 shut-in wells in the PRB. The approximate locations and tim- 
ing of CBM development through 2001 were input into the model based on ac- 
tual well records. The location and timing for future CBM development were 
based on permit applications and projections contained in Chapter 2. 


The following information used in the model analysis is described in Chapter 2. 
New CBM wells are projected by year and sub-watershed. The proportion of 
CBM produced water that would be handled using discharge to surface drain- 
ages, infiltration, containment, land application, and injection also is projected 
for each sub-watershed. 


The model used water production data from the WOGCC as the source for input 
of drains. It is assumed that future wells would be drilled over a ten-year period 
from March 2002 through March 2012 and each would have a seven-year life 
span as described in Chapter 2. A total of 39,367 new wells were input into the 
model as drain nodes with appropriate time schedules. The producing intervals of 
the wells were distributed among the four coal-bearing units (layers of the model) 
based on existing production or the thickness and depths of the coals in any given 
area. In many areas, more than one coal interval would be produced, and this is 
reflected in the model where more than one well per well pad is projected. 


The effects of the various water handling methods were simulated in the model 
by applying additional recharge to the portion of each sub-watershed affected by 
CBM development, on a year-by-year basis during the production period. The 
recharge amount was based on modeied water production, the projected propor- 
tion of water handled by the various methods, and the projected infiltration asso- 
ciated with each water handling method. The additional recharge was converted 
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to a year-by-year infiltration rate based on the area of CBM development in each 
sub-watershed. 


Alternative 1 


The following discussion outlines the projected effects on water yield, and aqui- 
fer characteristics or conditions, including groundwater quantity, quality, and 


Water Yield (CBM Produced Water) 


Table 2-8 shows the modeled quantity of water that would be removed during 
CBM development occurring from 2002 through 2017. The projected discharge 
is summarized by sub-watershed. This CBM produced water would be derived 
primarily from storage within the developed coals and from groundwater con- 
tained in sand units leaking into the coals as a result of coal depressurization. 
Water removal would be projected to peak during 2007, at a rate of 462,400 acre- 
feet per year. Dependiag on the water handling practices used within each sub- 
watershed, an estimated 55 to 68 percent of the pumped water would be re- 
charged to the groundwater system as a result of infiltration along creeks and be- 
low impoundments, or direct injection. 


Aquifer Characteristics 


The removal of water from the coal seam is unlikely to have any measurable ef- 
fects on the physical characteristics of the aquifer, and its ability to store or 
transport water. Subsidence is discussed under Geologic Hazards starting on page 
4-84. 


Aquifer Conditions 


The removal of water from the coal seam and the subsequent disposal of the pro- 
duced water likely would have the following effects on conditions existing within 
affected aquifers at various times during or after CBM development. 


Alluvial Aquifers 

Depending on the water handling practices used within each sub-watershed, an 
estimated 80 to 95 percent of the groundwater produced from CBM operations 
would be released to surface drainages or impoundments. A portion of the re- 
leased water would recharge the alluvium. Several studies of water flow losses in 
creeks during dry weather periods have shown that a considerable portion of the 
discharged water infiltrates the alluvium within a few miles of the surface dis- 
charge outfall. 


Alluvium with near-surface water tables would likely see increases in water lev- 
els from CBM produced water discharges. The increase in water level may be 
exhibited as standing water in areas not previously displaying this condition or as 
wetland development. 


The City of Gillette currently pumps the alluvium of Donkey Creek within the 
community to maintain lower water levels. The city’s pumping rate would likely 
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have to increase to maintain current water levels during continued CBM field 
development. 


Fort Union Coal Aquifer 


Drawdown 
Under Alternative 1, the model-projected composite maximum drawdown from 
CBM development occurring in the coal-bearing units within the upper portion of 
the Fort Union Formation would occur during the period 2006 to 2009 depending 
on location. The modeled composite drawdown for the year 2009 is shown in 
Figure 4—1 and the modeled composite drawdown for the year 2012, after the last 
Project wells are drilled, is shown in Figure 4—2. Because coal mining and CBM 
operations are dynamic, the maximum areal extent of drawdown may change 
over time and may increase in some areas of the PRB while recovering in others. 
_ The maximum drawdowns in any given watershed generally coincide or closely 
follow the period of peak water production in the watershed (Table 2-8). The 
CBM water production in the Project Area under Alternative | is expected to 
peak in 2007 (Table 2-8). 


The maximum extent of projected drawdown in the target coals, defined as a 
drawdown of at least ten feet, extends 10 to 12 miles beyond areas of CBM de- 
velopment. Projections of maximum drawdown and extent of drawdown are 
based on the projected locations of CBM development. Actual drilling locations 
and density of drilling may result in shifts of drawdown contours from the pro- 
jections illustrated in Figure 4-1 and Figure 4—2. 


Maximum projected drawdowns would occur in the centers of CBM deveiop- 
ment. Within the northern portion of the Project Area, CBM production would 
occur from two or more coal-bearing units. Drawdown would depend on the 
depth of the target coal(s) below the surface. In deep areas of the basin, such as 
the northwestern portion of the basin, model-projected composite maximum 
drawdowns would exceed 1,200 feet. In shallow areas of the basin, such as the 
southeastern portion of the basin, modeled drawdowns would be 200 to 400 feet 
over most of the active CBM well fields. 


The projected rate of coal aquifer drawdown is presented by a graph of modeled 
drawdown versus time at selected locations in the model. The locations of cali- 
bration monitoring wells are shown on Figure 4-3. A water level drawdown 
graph for selected monitoring wells in the Project Area is shown in Figure 4—4. 
The graphs show that the water level changes in the coal aquifer that would be 
induced by CBM development tend to be fairly rapid. 


Initial hydraulic head in the coal, as measured by the water level in a well com- 

pleted in the coal, may be several hundred feet above the top of the coal. This is 

particularly true in the deep portions of the PRB where the depth to the coal may 

be over 1,300 feet. Removal of water from the coal in these areas during CBM 
development could result in drawdown of the hydraulic head to the top of the 
coal at the location of the pumping wells. For reference, where the depth to the 
coal is 1,200 feet and the depth to water in a well tapping the coal is 400 feet, an 
initial hydraulic head of 800 feet would exist. Even though the thickness of the 
coal itself may only be 100 feet, maximum drawdown in this example could be 
as much as 800 feet. 
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Recovery 

Recovery of water levels in the coal would become apparent after water produc- 
tion started to decline. Water production 1s expected to start declining about 2008 
and end about 2018. Recharge to the coal comes primarily from the redistribution 
of stored water in the surrounding coal and continued slow leakage from overly- 
ing Wasatch sand aquifers and underlying Fort Union Formation sand aquifers. 
By 2030, water levels in the coal are projected to recover to within 55 to 65 feet 
(75 to 80 percent) of pre-operation levels. The maximum extent of the 10-foot 
drawdown 1s projected to extend 10 to 12 miles from the limit of CBM develop- 
ment (Figure 4-5). 


Initially, recovery would be primarily due to redistribution of groundwater stored 
in the aquifer. When the stresses of pumping are removed, the groundwater in 
Storage outside the CBM development areas would resaturate and repressurize 
the areas that were partially depressurized during operations. The amount of 
the coal is enormous, and redistribution would be projected to result in a fairly 
rapid initial recovery of water levels in the coal. The model projects that this ini- 
tial recovery period would occur over 14 to 16 years, with water levels recover- 
ing to within 55 to 65 feet (75 to 80 percent) of pre-operational conditions within 
this period. 


Complete water level recovery would be a very long-term process because actual 
recharge to the coal aquifer would need to replace groundwater removed from 
storage during CBM operations. Most of this recharge would come from leakage 
would be, in turn, recharged from surface infiltration. Recharge rates would in- 
crease temporarily as a result of infiltration of CBM waiter discharged to im- 
poundments and streams. However, based on modeling and information from 
nested wells, it would take tens of years before these surface recharge influences 
would appear in the coal. Recharge to the coal in the central part of the PRB 
through surface infiltration at the outcrop areas would take even longer. Coal 
mining along the eastern and northwestern subcrop would result in minimal re- 
charge to the coal while the mines are active, due to the groundwater sink caused 
by pit dewatering. As mines are reclaimed and eventually shut down, the back- 
filled areas would become long-term recharge zones for the coal aquifer. Infiltra- 
tion through backfill areas may be very significant because the permeability of 
the backfill materials tends to be much higher than in the original unmined mate- 
rials. In addition, most of the creeks would be diverted over these backfilled ar- 


eas, providing an important source of recharge water. 


The projected recovery of water levels following the cessation of CBM develop- 
ment and coal mining operations is illustrated in Figure 4—5 for selected locations 
in the model. The graphs show water levels recovering to within 55 to 60 feet (75 
to 80 percent) of pre-operational conditions within 14 to 16 years following ces- 
sation of CBM operations. However, the rate of recovery would slow dramati- 
20 feet (95 percent) of pre-operational conditions over the next hundred years or 
sO. 
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Wasatch Sand Aquifer 


Drawdown 

Drawdown effects in the overlying Wasatch sand aquifers are projected to be 
much less than in the coal aquifer, but may be noticeable for deep sand units that 
occur within 50 feet of a developed coal. Drawdowns in deep sands would be in 
the range of 10 to 250 feet in most areas. Drawdowns in the deep sand would 
tend to occur several years after drawdown in the coal occurs. 


Drawdown in the shallow Wasatch sands would be much less than in the deep 
Wasatch sands and would range from 10 to 100 feet in most areas. Drawdown in 
the shallow Wasatch sands would be greatest near mines and areas where the tar- 
get coal seam(s) for CBM development are nearer the surface. However, in some 
areas of the basin, the water levels in shallow Wasatch sands would increase due 
to infiltration of CBM produced water. Based on the detailed model completed 
for the LX Bar sub-watershed, water levels in the shallow Wasatch sands would 
tend to increase slowly, with a projected increase of approximately ten feet, due 
to enhanced recharge from surface discharge of CBM produced water to creeks 
and ponds (AHA 2001b). 


Model projections in the Wasatch sands are less reliable than in the coal because 
of the discontinuous nature of the sands. A detailed evaluation of the Caballo 
Creek area was performed because this area has a long history of CBM develop- 
ment and also has long-term monitoring data from Wasatch sands close to the 
developed coal seams. A more detailed sub-area model was constructed for this 
area. The extensive monitoring data in this area allowed a more definitive cali- 
bration of the sub-model, and accordingly, the projections from the sub-model 
are likely to be more reliable. Figure 4-4 shows the drawdown vs. time projected 
in the deeper Wasatch sands of the Caballo Creek area, approximately 40 to 
50 feet above the developed coal, for some selected monitoring well locations. 


The regional model projects the effects on Wasatch sands in a more general way. 
The deep Wasatch sands in the regional model are represented by layers that are 
situated between 50.to 150 feet above the top of the highest developed coals. Due 
to the greater separation from the coals, these sands would not be affected to the 
extent that is seen in the Caballo Creek area. Figure 4-6 shows the projected 
drawdowns in the deep Wasatch sands during 2012 when CBM drilling is pro- 
jected to cease. Figure 4-7 shows projected drawdowns in the deep Wasatch 
sands during 2018 when CBM water production is projected to cease. Maximum 
drawdowns in the deep Wasatch sands would occur in the centers of CBM devel- 
opment where there is the most available head in the coal. Larger heads in the 
coals would lead to greater drawdowns, which, in turn, would increase the verti- 
cal hydraulic gradient from the overburden to the coal. Drawdown in the Wa- 
satch sands would be limited to the areas of active CBM development. The 
model indicates that drawdown in the Wasatch Formation associated with CBM 
development tends to lag several years behind drawdown occurring in the under- 
lying coal in any given area. This is consistent with observed water level changes 
in well-developed CBM production areas such as the Caballo Creek area (Figure 
4-4), 
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ES The drawdown in the Wasatch sands would continue after CBM operations cease 
and coal water levels start to recover, because the Wasatch Formation is a source 
of recharge to the coal. There likely would be localized areas in the Wasatch 
sands that would see greater drawdowns than projected by the model, due to con- 
ducive faults, poorly grouted well bores, and exploration borings. 


Recharge 
Some of the groundwater released to surface drainages or impoundments would 
recharge shallow bedrock (Wasatch Formation). A portion of the released water 
would recharge the alluvium. In turn, the alluvium along many of the creek val- 
leys would recharge the underlying Wasatch sands. Several studies of water flow 
losses in creeks during dry weather periods have shown that a considerable por- 
tion of the discharged water infiltrates the alluvium within a few miles of the sur- 
face discharge outfall. Bedrock monitoring wells located close to areas where 
CBM produced water is discharging into creeks or impoundments have shown 
water level increases, indicating that this recharge is occurring. The nature of 
recharge in any area is directly related to the permeability of the surface expo- 
sures of the Wasatch Formation occurring under creeks and ponds. 


The recharge effect was evaluated in this analysis by examining the area of af- 
fected alluvial drainages and the probable range of vertical infiltration rates into 
the Wasatch Formation below the creeks and ponds. The total discharge from 
CBM operations was obtained from the model output for each of the affected 
sub-watersheds (Table 2-8). This projected water production would be managed 
according to the water handling options identified for each sub-watershed under 
Alternative | (Table 2-9). The projected net recharge is calculated based on the 
percentage of the produced water handled by each method and the projected loss 
due to infiltration. 


The calculated net recharge volume, on a year-by-year basis, was divided by the 
projected CBM development area within each sub-watershed to obtain an equiva- 
lent recharge rate for the area, in inches per year. This additional recharge was 
then input into the model for the area of CBM development within each water- 
shed during the time period when CBM operations are expected to be active. 


The projected water level change in shallow Wasatch sands during 2005 and 
2012 is shown in Figure 4-8 and Table 4—9. Water levels in the shallow sands are 
projected to rise initially in some areas during CBM development due to the 
modeled recharge of CBM produced water, before being drawn down. 


Recovery 

Recovery in the deep Wasatch sands would tend to occur once coal water levels 
recovered substantially and induced leakage from the deep Wasatch sands into 
the coal became minimal. The model projects that water levels in the areas of 
highest drawdown would recover within 30 to 35 feet (50 to 70 percent) of 
pre-operational conditions within 15 to 17 years following cessation of CBM op- 
erations. Water levels would eventually recover to within less than 20 feet 
(80 percent) of pre-operational conditions over the next hundred years or so 
(Figure 4-10). 
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The projected recovery of water levels in the deep Wasatch sands following the 
cessation of CBM development would be slow until coal water levels recover, 
because the sands would continue to recharge the coal even after CBM develop- 
ment ceases. Complete recovery to pre-operational conditions may take many 
years. 


Projected recovery of water levels in the shallow Wasatch sands is shown in 
Figure 4-11 for the year 2030. Complete recovery to pre-operational conditions 
may take many years. 


Groundwater Use 


Water Wells 

Impacts to individual water wells completed within the coal, and in sands above 
the coal, would depend on proximity to CBM production wells, depth and com- 
pletion interval of the water well, and the water well yield required to maintain it 
as a usable source. Drawdown of water levels in coal aquifers caused by CBM 
development potentially may impact individual well users by reducing well yield. 
Refer also to Methane Emissions’ discussion presented below. 


Under Alternative 1, the model projects over 1,200 feet of coal aquifer drawdown 
near the centers of active CBM development, with drawdown in excess of 10 feet 
extending some 10 to 12 miles from these areas (Figure 4-1). The maximum 
available drawdown (the hydraulic pressure head) in the coal aquifer in the af- 
fected areas ranges from 300 to 1,400 feet. Most individual water supply wells in 
the coal seam do not exceed 600 feet and have up to 300 feet of available draw- 
down. Well pumps typically are set between 50 to 200 feet below the static water 
level in the well. Significant impact in terms of well yield or availability is likely 
to be an issue only if the drawdown exceeds approximately 20 to 30 percent of 

_ available drawdown at any given location. This area would tend to coincide with 
the area of drawdown in excess of approximately 100 feet. The decreased head 
against which the well pump has to operate may cause the pump discharge to 
decrease. However, if sufficient available drawdown remains in the well, yield 
may be restored by installing a larger pump. In cases where the drawdown causes 
the water level in a well to drop below the intake of the pump, the pump may 
have to be lowered in the well. Even where yield is restored, the well may be too 
gassy to pump or use. 


Water level changes in wells are not expected to be as significant in the aquifers 
above or below the coal because the coal is confined both above and below by 
low permeability claystone layers over most of the PRB. Examination of drilling 
and geophysical logs from CBM wells shows that the coal seams are separated 
from sands in the overlying Wasatch Formation by relatively continuous, low- 
permeability claystone and siltstone confining layer that ranges in thickness from 
11 to 363 feet. In most cases, the claystone confining unit is at least 30 feet thick. 
The large variation in thickness is mostly a function of whether any significant 
sands exist in the lower part of the Wasatch Formation at a given location. This 
claystone unit restricts hydraulic communication between the coal and the 
overlying Wasatch sands. A significant period of time (typically several years) 
will likely pass before drawdown effects due to pumping groundwater from the 
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coal are apparent in the overlying Wasatch sands. Although, as noted in Chapter 
3, the integrity of the confining layer may be compromised locally by water sup- 
ply wells screened through both the coal and the overlying sands, by deteriorat- 
ing well casings, or by poorly plugged oil and gas wells or exploratory drill 
holes, isolated local influences do not affect regional results. 


Projected drawdown in the Wasatch sands may affect users of Wasatch aquifer 
water. The water well agreement would provide sufficient protection to landown- 
ers if impacts were to occur on federal mineral ownership lands and non-federal 
lands for which the agreement is in place. 


The model also indicates that the sand units within the lower members of the Fort 
Union Formation may experience water levels declines of up to 50 feet where 
intensive CBM production occurs in the overlying Fort Union Formation coals. 
This is unlikely to noticeably affect the utilization of these aquifer units for water 
supply. For individually impacted water wells, refer to the “Mitigation Measures” 
section. A standard agreement has been developed by CBM operators to monitor 
and mitigate impacts to individual water well owners that are caused by CBM 
operations. A copy of this water well agreement format is contained in Appendix 
G. Wyoming Statute 41-3-933 specifically states that groundwater levels and ar- 
tesian pressures in water wells are not guaranteed. 


Artesian flow has been reported in wells located near the Powder River, where 
the hydraulic head from the deep coal aquifer extends to the surface. Groundwa- 
ter has been discharging in this area, in part to artesian wells. A reduction in hy- 
draulic head within the coal aquifer (projected to occur during CBM develop- 
ment under Alternative 1) likely would reduce or eliminate artesian flow in water 
wells. Artesian flow in wells likely would not recover until hydraulic head in the 
coal aquifer recovers sufficiently following CBM development. 


Methane Emission 

Withdrawal of water from the coal aquifer during CBM development can depres- 
surize the coal aquifer and induce methane release into nearby water wells com- 
pleted in the coal aquifer. Individual coal aquifer well users may experience in- 
creased methane emissions if their wells fall within an area experiencing notice- 
able aquifer depressurization. 


Records of first indications of methane production in monitoring wells that have 
experienced water level drops due to mining indicate that methane emission from 
the coal can occur with as little as 50 feet of head drop (Belle Ayr Mine ground- 
water monitoring data). Consequently, coal wells within the predicted 50-foot 
drawdown area may be susceptible to this impact. Methane emissions by a well 
pose a potential explosive safety hazard, particularly if gases can build up in an 
enclosed space. In areas within two miles of operational CBM well fields, well 
houses and basements should be well ventilated and periodically checked for 
methane gas. 


Groundwater Quality 


Groundwater quality within the regional aquifer systems of the PRB would not 
be noticeably affected under Alternative 1. Any noticeable effects on groundwa- 
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ter quality would be expressed as effects on aquifers that would be recharged 
during CBM development or existing springs (which emanate from the ground 
and may contain groundwater derived from these aquifers). 


Water Weils 

Where CBM wells are drilled in close proximity to existing water wells, immedi- 
ately after the drilling and completion of the CBM wells, water quality in existing 
water wells may be temporarily affected. The WSEO has received reports of in- 
creased sediment, fines, and water odor appearing in wells where water is being 
produced from a zone shallower than the target coal. These effects were reported 
to be temporary, clearing up after a period of time. 


Aquifers 

. Effects on groundwater quality within the Quaternary alluvial aquifers could oc- 
cur, unless the quality of CBM produced water discharging to surface drainages 
or infiltrating alluvial aquifers is strictly controlled. CBM produced water is typi- 
cally slightly alkaline, hard sodium bicarbonate or sodium sulfate type water that 
may be enriched in some constituents such as iron, manganese, or barium. Sur- 
face waters occurring at lower elevations in the PRB typically are hard, alkaline 
sodium sulfate-type waters (Chapter 3). NPDES permits, required for the surface 
discharge of produced water, limit concentrations of produced water constituents 
of concern to levels that would not cause degradation of surface water quality or 
alluvial aquifer quality. 


The effects of CBM produced water on alluvial aquifers in the Middle Powder 
River sub-watershed would need to be analyzed site-specifically by BLM at the 
APD/POD level of analysis to ensure alluvial aquifer quality would not be de- 
graded by CBM development activities. The Middle Powder River sub-watershed 
is the only portion of the Project Area where documentation exists (Chapter 3) 
that TDS levels in CBM produced water (2,977 mg/L), on average, noticeably 
exceed TDS levels in natural stream flows (1,550 mg/L). 


Very little effect on groundwater quality within Lower Tertiary aquifer systems 
of the PRB would be expected under Alternative 1. The quality of the water infil- 
trating the surface during CBM development, and recharging the Wasatch and 
Fort Union aquifers would not be expected to be lower than the existing ground- 
water within these aquifers. Water quality in the Wasatch aquifer is quite variable 
(Chapter 3) and would be unlikely to be noticeably affected by CBM develop- 
ment. Since CBM produced water recharging the Fort Union coal aquifer was 
produced from this same aquifer, water quality in the Fort Union aquifer also 
would be unlikely tob. bly affected by CBM development. No contami- 
nants would infiltrate the suriuce or reach these aquifers. 


Existing Springs 

The sources and existing natural quality of spring waters have not been studied 
throughout the Project Area. However, spring water chemistry likely would be 
similar to the characteristics of a spring’s source aquifer, shallow infiltrated wa- 
ter, or surface water. Under Alternative 1, CBM produced water could be mixed 
with shallow infiltrated water or surface water from natural sources. 
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The coal aquifer, which yields CBM produced water, also is the source aquifer 
for some springs in the Project Area. Contributions of CBM produced water to 
spring flows emanating from the coal aquifer are not likely to degrade the spring 
water quality, since characteristics and constituent concentrations would be simi- 
lar. 


Infiltration of CBM produced water mixed with natural stream flows, and subse- 
quent discharge of these waters at springs, likely would not have noticeable ef- 
fects on the quality of spring water. Springs having water chemistry similar to 
surface waters likely would not have noticeable effects on water quality under 
Alternative 1. The effects of CBM produced water on springs in the Middle 
Powder River sub-watershed would need to be analyzed site-specifically to en- 
sure spring water quality would not be degraded by CBM development activities. 


CBM operations are not expected to have any impact on the water quality of 
Moyer Springs because discharge water is not likely to encroach on the recharge 
area of the spring. Water from Moyer Springs is of calcium sulfate chemical 
type, with total dissolved solids concentrations in the 1,000 mg/I to 2,000 mg/l! 
range (Hodson et al. 1973). CBM produced water likely would be of equal or 
better quality. Therefore, even if some CBM discharge water did recharge Moyer 
Springs, CBM operations should not adversely affect its water quality. 


Groundwater Flow Systems 


The groundwater resources of the PRB are vast, and regional flow within and out 
of the PRB would not be noticeably affected under Alternative !. Any noticeable 
effects on local groundwater flow systems would be expressed as effects on 
existing springs or groundwater discharge areas. 


Existing Springs 

The public has expressed concer regarding the potential effects of CBM devel- 
opment on springs issuing from clinker outcrops, such as the Moyer Springs lo- 
cated north of Gillette in Sec. 30 T.51N. R.71W. Moyer Springs is located at the 
base of an exposed clinker deposit in the outcrop area of the Roland-Smith coal 
seam. Recharge of the springs is through surface infiltration and lateral move- 
ment of water from adjacent clinker and alluvium. The springs issue along a low- 
permeability zone at the contact between the clinker and the coal. Large areas of 
clinker are exposed northeast and southeast of Moyer Springs (Williams 1978). 
This exposure allows a large amount of recharge to the clinker by infiltration of 
rainfall and snowmelt. Hodson et al. (1973) reported a flow of 200 gallons per 
minute from Moyer Springs. 


No decrease in spring flows would be anticipated under Alternative | where the 
issuance of springs results from flow along a near-surface zone of low permeabil- 
ity intercepting the surface. Many springs in the Project Area, including Moyer 
Springs, represent this type of occurrence. A contact having low permeability 
inhibits flow between the clinker and the coal. The presence of a low- 
permeability zone between the clinker and the coal results in water in the clinker 
being channeled to the spring rather than recharging the coal. A decrease in re- 
charge to the spring (not projected to occur under Alternative |) could cause a 
reduction in flow for this type of spring. 
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The natural discharge of springs in the Project Area potentially could be affected 
by a reduction in the hydraulic head in an aquifer unit, if the aquifer experiencing 
the reduction in hydraulic head were the spring’s source aquifer. Spring flow 
could decrease or stop under these conditions. Spring flow likely would not re- 
cover until the hydraulic head in the coal aquifer recovers sufficiently following 
CBM development. Springs issuing from the Wasatch sands into surface drain- 
ages may experience increased flows during the time period that CBM produced 
water is recharging shallow aquifers. 


The use of infiltration impoundments or flow-through stock reservoirs during 
surface discharge associated with CBM development could increase existing 
spring flows where a near-surface zone of low permeability intercepts the sur- 
face, unless these water handling facilities are sited to minimize this potential 
effect. Avoidance of sites where a zone of low permeability intercepts the surface 
downhill or downgradient from an area where considerable infiltration of CBM 
produced water is occurring, would minimize the potential for shallow infiltrated 
water to increase the recharge or spring flow of existing springs. 


Only minimal infiltration would be anticipated where containment ponds or res- 
ervoirs constructed in upland areas would be used to handle CBM produced wa- 
ter. It is unlikely that existing spring flows would be affected near properly engi- 
neered and constructed containment impoundments. 


Groundwater Discharge Areas 

Groundwater has been discharging to the surface in many areas near the Powder 
River, where the hydraulic head from the deep coal aquifer intercepts the surface, 
and flow along the natura! groundwater gradient is toward the river. A reduction 
in hydraulic head within the coal aquifer, projected to occur during CBM devel- 
opment under Alternative |, likely would reduce groundwater discharge and base 
flows in surface drainages within the Powder River’s drainage basin. Groundwa- 
ter discharge likely would not recover until the hydraulic head in the coal aquifer 
recovers sufficiently following CBM development. The discharge of CBM pro- 
duced water to surface drainages that feed into the Powder River would mitigate 
this projected reduction in natural groundwater discharge. The effects of surface 
discharge of CBM produced water to the Powder River’s drainage basin would 
need to be analyzed site-specifically by BLM at the APD/POD level of analysis 
to ensure that appropriate water balance and quality would be maintained during 
CBM development activities. 


Only minimal infiltration would be anticipated where containment ponds or res- 
ervoirs constructed in upland areas would be used to handle CBM produced wa- 
ter. It is unlikely that new springs would develop or shallow infiltrated water 
would resurface near properly engineered and constructed containment im- 
poundments. 


The use of infiltration impoundments or flow-through stock reservoirs during 
surface discharge associated with CBM development could cause new springs to 
develop where a near-surface zone of low permeability intercepts the surface, 
unless these water handling facilities are sited to minimize this potential effect. 
Avoidance of sites where a zone of low permeability intercepts the surface 
downhill or downgradient from an area where considerable infiltration of CBM 
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produced water is occurring, would minimize the potential for shallow infiltrated 
water to resurface. 


One detailed model study performed for the LX Bar drainage (AHA 2001d) 
showed that the potential contributions to surface flows from increased ground- 
water discharge would be much less than one cfs, if all CBM produced water in 
the LX Bar drainage were held in infiltration impoundments. However, the same 
detailed model study also showed that the potential rise in shallow groundwater 
level would be up to ten feet near impoundments, if all CBM produced water in 
the LX Bar drainage were held in infiltration impoundments. 


In many areas where infiltration impoundments could be constructed, the current 
water table may be less than ten feet below the surface. In these areas the in- 
crease in water level may be exhibited as groundwater discharge to the surface, 
standing water in areas not previously displaying this condition, or as wetland 
development, unless the percentage of CBM wells having produced water held in 
infiltration impoundments is carefully controlled. The effects of impoundment 
and infiltration of CBM produced water would need to be analyzed site- 
specifically to ensure that water table and groundwater discharge effects are care- 
fully balanced or mitigated during CBM development activities. 


ww ee ee 


Alternative 2A 


Under Alternative 2A, the same number of CBM wells and the same volume of 
water production would be projected as under Alternative |. Except for the dif- 
ferences in recharge that would occur based on differences in water handling op- 
tions, (discussed below), the effects on groundwater resources would be similar 
to those described under Alternative 1. 


The recharge effect was evaluated in this analysis by examining the area of af- 
fected alluvial drainages and the probable range of vertical infiltration rates into 
the Wasatch Formation below the creeks and ponds. The total discharge from 
CBM operations was obtained from the model output for each of the affected 
sub-watersheds (Table 2-8). This modeled water production would be managed 
according to the water handling options identified for each sub-watershed under 
Alternative 2A (Table 2-21). The net recharge is calculated based on the percent- 
age of the produced water handled by each method and the projected conveyance 
loss. The calculated net recharge volume, on a year-by-year basis, was divided by 
; the projected CBM development area within each sub-watershed to obtain an 
equivalent recharge rate for the area, in inches per year. Depending on the water 
handling practices used within each sub-watershed, under Alternative 2A an es- 
timated 55 to 66 percent of the pumped water would be recharged to the ground- 
water system as a result of infiltration along creeks and below impoundments, or 
direct injection. This recharge under Alternative 2A is compared below to the 
values input into the model under Alternative 1. 


Alternative 2A involves different handling of the water produced by CBM opera- 
tions in certain sub-watersheds. Depending on the water handling practices used 
within each sub-watershed, an estimated 70 to 85 percent of the groundwater 
produced from CBM operations would be released to surface drainages or im- 
poundments. The proportion of water handled by infiltration impoundment would 
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be emphasized under Alternative 2A. Under Alternative 2A, less CBM produced 
water would be discharged to surface drainag’'s than under Alternative 1. More 
CBM produced water would be handled using infiltration impoundments, con- 
tainment impoundments, land application disposal (LAD), and injection than un- 
der Alternative 1. Also, under Alternative 2A, there would be a five percent re- 
duction from Alternative | in the produced water handled using LAD in the 
Crazy Woman Creek sub-watershed, with a corresponding increase in the pro- 
duced water handled by injection. In the Salt Creek sub-watershed, surface dis- 
charge and some LAD would be replaced by increased use of infiltration or con- 


tainment impoundments, and injection as preferred water-handling methods. 


The change in water handling methods would result in a decrease in infiltration 
compared to Alternative 1. This decrease would be small, six percent or less, on 
average, in all sub-watersheds except Salt Creek, where 19 percent less water 
would infiltrate at the ground surface than under Alternative 1. The projected 
reduction in surface infiltration, on average, would represent a small fraction of 
an inch per year in any sub-watershed. This slight change would have a negligi- 
ble effect on groundwater conditions within the affected drainages. The Crazy 
Woman Creek and Salt Creek sub-watersheds would have an increased percent- 
age of water management by injection into deeper aquifers (below the coal zone). 


Alternative 2B 


Under Alternative 2B, the same number of CBM wells and the same volume of 
water production would be projected as under Alternative 1. Except for the dif- 
ferences in recharge that would occur based on differences in water handling op- 
tions, (discussed below), the effects on groundwater resources would be similar 
to those described under Alternative |. 


The recharge effect was evaluated in this analysis by examining the area of af- 
fected alluvial drainages and the probable range of vertical infiltration rates into 
the Wasatch Formation below the creeks and ponds. The total discharge from 
CBM operations was obtained from the model output for each of the affected 
sub-watersheds (Table 2-8). This modeled water production would be managed 
according to the water handling options identified for each sub-watershed under 
Alternative 2B (Table 2-22). The net recharge is calculated based on the percent- 
age of the produced water handled by each method and the projected conveyance 
loss. The calculated net recharge volume, on a year-by-year basis, was divided by 
the projected CBM development area within each sub-watershed to obtain an 
equivalent recharge rate for the area, in inches per year. Depending on the water 
handling practices used within each sub-watershed, under Alternative 2B an es- 
timated 56 to 66 percent of the pumped water would be recharged to the ground- 
water system as a result of infiltration along creeks and below impoundments, or 
direct injection. This recharge under Alternative 2B is compared below to the 
values input into the model under Alternative 1. 


Alternative 2B involves different handling of the water produced by CBM opera- 
tions in certain sub-watersheds. Depending on the water handling practices used 
within each sub-watershed, an estimated 70 to 85 percent of the groundwater 
produced from CBM operations would be released to surface drainages or im- 
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poundments. The proportion of water handled by infiltration impoundment would 
be emphasized, but would have an upper limit under Alternative 2B, and active 
treatment for CBM produced water by reverse osmosis or other suitable methods 
would be included as a water handling method. Under Alternative 2B, less CBM 
produced water would be discharged to surface drainages than under Alternative 
1. More CBM produced water would be handled using infiltration impound- 
ments, containment impoundments, land application disposal (LAD), and injec- 
tion than under Alternative 1. Also, under Alternative 2B, there would be a five 
percent reduction from Alternative | in the produced water handled using LAD 
in the Crazy Woman Creek sub-watershed, with a corresponding increase in the 
produced water handled by injection. In the Salt Creek sub-watershed, surface 
discharge and some LAD would be replaced by increased use of infiltration or 
containment impoundments, and injection as preferred water-handling methods. 


The change in water handling methods would result in a decrease in infiltration at 
the ground surface. This decrease would be small, six percent or less, on average, 
in all sub-watersheds except Salt Creek, where 19 percent less water would infil- 
trate at the ground surface than under Alternative 1. The projected reduction in 
surface infiltration, on average, would represent a small fraction of an inch per 
year in any sub-watershed. This slight change would have a negligible effect on 
groundwater conditions within the affected drainages. The Crazy Woman Creek 
and Salt Creek sub-watersheds would have an increased percentage of water 
management by injection into deeper aquifers (below the coal zone). 


Alternative 3 


Alternative 3 (No Action) assumes that no new Federal CBM wells would be 
completed, except for potential drainage situations. This would result in a sub- 
stantial reduction in projected new CBM wells, from 39,367 to 15,458. Except 
for the differences discussed below, the effects on groundwater resources would 
be similar to those described under Alternative |. 


Under Alternative |, the largest numbers of new Federal CBM wells would be 
drilled in the Upper Powder River and Upper Belle Fourche River sub- 
watersheds (24,898 of 39,367 projected wells under Alternative |). The exclusion 
of federal wells from these sub-watersheds under Alternative 3 represents a 77 
percent reduction in the Upper Powder River sub-watershed (14,531 wells) and a 
43 percent reduction in the Upper Belle Fourche River sub-watershed (2,531 
wells). The percentage reduction in wells also would be great in the Middle Pow- 
der River sub-watershed, where the reduction would be 79 percent (or 757 wells). 
Over 1,000 wells also would be eliminated in cach of the following sub- 
watersheds: Crazy Woman Creek (1,986 wells); Clear Creek (1,265 wells); Little 
Powder River (1,076 wells); and Antelope Creek (1,041 wells). Relatively lower 
percentage reductions in wells would occur in the Upper Tongue River sub- 
watershed (17 percent) and in the Clear Creek sub-watershed (34 percent). 


Although water production would decline substantially in all sub-watersheds un- 


der Alternative 3, the percentage reduction in water production, compared with 
Alternative |, would be less than the reduction in wells shown in Chapter 2. Un- 
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der Alternative 3, individual wells would have to produce more water to maintain 
sufficient drawdown and allow methane to be produced. 


Water-handling options would be same as under Alternative 1. Depending on the 
water-handling practices used within each sub-watershed, an estimated 80 to 
95 percent of the groundwater produced from CBM operations would be released 
to surface drainages or impoundments. 


The recharge effect was evaluated in this analysis by examining the area of af- 
fected alluvial drainages and the probable range of vertical infiltration rates into 
the Wasatch Formation below the creeks and ponds. The total discharge from 
CBM operations was projected for each of the affected sub-watersheds (Table 2- 
32). This projected water production would be managed according to the water- 
handling options identified for each sub-watershed under Alternative | (Table 2- 
9). The projected net recharge is calculated based on the percentage of the pro- 
duced water handled by each method and the projected conveyance loss. Depend- 
ing on the water handling practices used within each sub-watershed, under Alter- 
native 3 an estimated 55 to 68 percent of the pumped water would be recharged 
to the groundwater system as a result of infiltration along creeks and below im- 
poundments, or direct injection. 


The extent of drawdown in the coal units would change, compared to Alternative 
1. The greatest change would occur in the sub-watersheds with the largest per- 
centages of Federal wells. The areal extent of the 10-foot drawdown contour 
would tend to decrease in the vicinity of large concenirations of Federal wells 
that were projected to be drilled under Alternative 1, for example in the Upper 
Powder River sub-watershed. It is less likely that State and Fee wells would be 
developed around the large Federal blocks unless there would be enough wells to 


With the decline in water production, the total quantity of produced water that 
areal extent of recharge would be reduced the most in the Upper Powder River, 
Upper Belle Fourche River, and Crazy Woman Creek sub-watersheds because 
these areas would have featured the largest numbers of new Federal CBM wells. 
The projected changes in water levels in the shallow Wasatch sands would be 
less that those projected under Alternative |, in approximate proportion to the 
difference in water production and consequent recharge. 


Under Alternative 3, the change in water levels within the deep Wasatch sands, 
compared with Alternative 1, would be noticeable in fewer areas. In areas that 
would have had a high concentration of federal wells under Alternative !, the 
extent of drawdown in the coals could be considerably less due to non- 
development, resulting in less drawdown in overlying sands. However, the re- 
gional effect on deep Wasatch sands would be relatively minor, due to the sands’ 
isolation from the pumped coals, making the differences in projected impacts 
between Alternatives 1 and 3 less apparent. The effects on shallow Wasatch 
sands would be similar to the effects on deep Wasatch sands. 


4-36 PRB O & G DEIS 


358 


Chapter 4 — Environmental Consequences 
Cumulative Effects 

Regionally, the different PRB coal zones merge, split, and pinch out laterally in 
complex patterns (Flores 1999, Flores et al. 1999). Coal zone aquifers within the 
Project Area occur as layers that, individually, are continuous only over an aver- 
age distance of ten miles or so. While regional groundwater flow toward the 
north does occur, this flow is interrupted where coal aquifers are discontinuous, 
and groundwater is discharged in local flow systems. Where coal aquifers are 
discontinuous, flow in local groundwater systems (bedrock, alluvial, and clinker) 
appears to dominate over the flow in a regional system (Rank! and Lowry 1990). 
Most of this local groundwater discharge from bedrock aquifers occurs above 
stream level and 1s lost due to evapotranspiration or consumed as soi! moisture, 
and does not make a very noticeable contribution to surface drainages. 


The areal extent and magnitude of drawdown effects on coal zone aquifers and 
overlying or underlying sand units in the Wasatch Formation also would be lim- 
ited by the discontinuous nature of the different coal zones within the Fort Union 
Formation and sandstone layers within the Wasatch Formation. Where a coal 
zone aquifer or sandstone layer pinches out laterally, drawdown effects also 
would be interrupted somewhat, although leakage from nearby layers would con- 
tinue to occur. This discontinuous nature of the different coal zones would tend 
to limit the areal extent of drawdowns occurring in Montana, outside the Project 
Area, that are associated with CBM development in the PRB within Wyoming. 


Computer modeling of groundwater resources could not capture the level of sub- 
surface detail actually existing in the PRB. In order to develop a reasonable 
model for this analysis, hydrogeologic layers included in the model assumed coal 
beds are more continuous and have more uniform thicknesses than those actually 
occurring in the PRB. The drawdown effects on coal zone aquifers and sandstone 
layers predicted by the model represent the maximum areal extent and magnitude 
of drawdowns, assuming continuous layers of uniform thickness. Drawdowns in 
discontinuous layers likely would be limited by the continuous areal extent of the 
layer. Where coal aquifers are being mined, such as in the coal area near the State 
line, the mine area is established as a drain node in the model. A quantitative es- 
timate of CBM-associated drawdown near a mine atea is difficult to predict. 


Alternative 1 


The cumulative impacts on groundwater resources from activities associated with 
CBM development and those impacts associated with coal mining have been in- 
cluded in the groundwater model and impact analysis described earlier in this 
chapter under Groundwater. Reasonably foreseeable groundwater conditions 
could not be considered separately for proposed CBM development. Therefore, 
the analysis included the impacts of existing and reasonably foreseeable CBM 
development and mining. Reasonably foreseeable coal mining activities, as de- 
picted in mine plans, and existing coal mine effects on groundwater resources 
were incorporated within the groundwater model. Projected CBM development 
and CBM development existing or authorized prior to this analysis also were in- 
corporated within the groundwater model. Modeled water production, shown in 
Table 2-8 and already discussed in this chapter, represented total water produc- 
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tion for existing/authorized CBM wells and CBM wells projected under Alterna- 
tive 1. 


Northeast of Sheridan, Wyoming the model projects some effects of the proposed 
Project extending into Montana for a short distance, however these projections 
near the Montana-Wyoming State line are based on very limited data. Draw- 
downs of approximately 100 feet in the Fort Union coal zone are projected to 
extend one to three miles into Montana The model projects coal zone recovery to 
a 25 foot drawdown by 2030 for most areas in Montana affected by the Project. 
In the same area, the model projects a ten foot drawdown in the deep Wasatch 
sands extending approximately 10 miles into Montana, and a 50 foot drawdown 
extending approximately three miles into Montana. The model projects deep Wa- 
satch sand recovery to a 10-foot drawdown by 2030. The model projects a 10- 
foot drawdown for shallow Wasatch sands extending approximately six miles 

- into Montana, and a 10-foot buildup in shallow Wasatch sands for a small area 
extending approximately two miles into Montana. A 50-foot drawdown within 
the shallow Wasatch sands is projected to extend two to three miles into Montana 
in a small area. The model projects shallow Wasatch sand recovery to a ten-foot 
drawdown for most affected areas in Montana by 2030. 


Cumulatively, groundwater would be removed from the coal aquifers underlying 
the Project Area, temporarily reducing or eliminating the hydraulic pressure head 
in the coal. An estimated 55 to 68 percent of the groundwater removed would 
infiltrate the surface and recharge the shallow aquifers above the coals. Pressure 
redistribution within the coals following termination of water production would 
cause hydraulic pressure head to recover within approximately 65 feet or less of 
pre-project levels, within approximately 15 years after the project ends. Complete 
recovery of water levels likely would take many years. This reduction in hydrau- 
lic pressure head likely would cause a slight reduction in regional groundwater 
discharge to surface drainages within the Powder River drainage system, includ- 
ing drainages downstream of the Project Area, in Montana. However, there 
would be a corresponding slight increase in surface flows downstream of the Pro- 
ject Area resulting from CBM surface discharges and groundwater discharges to 
surface drainages from shallow aquifers. 


Wasatch aquifers overlying the coals also would be affected by development ac- 
tivities. As the coal is de-pressurized by water removal during mining or CBM 
development, water contained in deep Wasatch sands would leak into the coals. 
Water levels in the deep Wasatch sands would be lowered, but not as much or as 
quickly as the drawdown that would occur in the coal. Water levels in the deep 
Wasatch sands also would recover following development. Recovery to within 
approximately 35 feet of pre-operational levels would occur in approximately 
17 years. Complete recovery of water levels likely would take many years. Water 
levels (i.e., the water table) in shallow Wasatch sands also would be lowered dur- 
ing development activities and also would recover after water production ends. In 
some areas, water levels in very shallow Wasatch sands likely would rise ini- 
tially, up to 10 feet; before being drawn down due to enhanced recharge from 
infiltration of CBM produced water. 
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Differentiation of impacts between CBM development activities and coal devel- 
opment activities is presented below. There are some similarities and some dif- 
} ferences in the impacts associated with mining and CBM development. 


Effects on the Coal Aquifer 

Both mining and CBM development result in partial removal of the water from 
the coal seam. In mining, the coal is removed so that impacts to the coal aquifer 
in the areas of mining are considerable. Immediately adjacent to active mine pit 
areas, the water from the coal aquifer will drain into the pit and become dewa- 
tered. The extent of coal aquifer dewatering and de-pressurization associated 
with mining is largely dependent on the continuity of the coal in the vicinity of 
the mine and its overall permeability (a function of fracturing). In areas of high 
coal permeability, which tend to coincide with major fracture trends, the extent of 
drawdown may be several miles. Areas of limited coal drawdown related to min- 
ing are associated with lower permeability or less fracturing in the coal. 


During active CBM development, pumping groundwater from the coal induces 
depressurization. Pumping removes water (and methane) from the coal but leaves 
the coal itself essentially undisturbed. Depressurization within the coal caused by 
CBM development will be more widespread than that due to mining because 
CBM development will cover a much larger area than mining. Mining is limited 
to an area within two to three miles of the coal outcrop because of overburden- 
coal strip ratios. CBM development is projected to cover most of the Project 
Area. 


impacts to Aquifers Stratigraphically Above the Coal 

The sand aquifers of the Wasatch Formation are hydrologically separated from 
the coal zone within the Fort Union Formation by low permeability claystones. 
During mining, the shallower aquifers (the overburden) must be removed to ac- 
cess the coal. Impacts to these aquifers in mined areas are considerable. Immedi- 
ately adjacent to active mine pit areas, the Wasatch sands intercepted by excava- 
tions may drain into the pit and become dewatered. The areal extent of Wasatch 
aquifer dewatering associated with mining is largely dependent on the continuity 
of the sand units occurring near the mine, and whether these sand units are inter- 
cepted by mining activities. There are many examples of overburden monitoring 
wells, completed in relatively isolated sand units, showing very little influence 
from nearby mining. Drawdown in the coal aquifer, induced by mining, in turn, 
induces vertical leakage from the overlying Wasatch sands, contributing to draw- 
down in these sands. 


During CBM development, the Wasatch sand aquifers would not be directly im- 

pacted by excavations or surface disturbing activities. Leakage from the Wasatch 
: sands into the coal would be enhanced by CBM development. Due to limited hy- 
draulic communication betweer the coal and the overlying Wasatch sands, a con- 
siderable period of time (typically several years) may pass before noticeable 
drawdown of the sands occurs. The areal extent of drawdowns in the Wasatch 
sands resulting from CBM development would be much greater than the draw- 
down areas in the sands caused by mining. 
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Changes in Infiltration Rates and Recharge 

During mining, the overburden (including Wasatch sand aquifers) and coal aqui- 
fers are removed and replaced with backfill material (spoils). Infiltration and re- 
charge through the spoils are likely to be higher than in the original undisturbed 
materials. During CBM development, the aquifers would remain essentially un- 
disturbed and the infiltration and recharge mechanisms also would be unchanged. 
Water discharged to the surface from CBM operations would increase recharge 
to alluvial aquifers and underlying Wasatch sands. 


Changes in Groundwater Quality 

After mining, the coal and Wasatch sand aquifers are replaced with mine spoils 
having the potential to change the quality of groundwater. During CBM devel- 
opment, water removed from the coal would recharge alluvial and Wasatch sand 
aquifers, and may cause small changes in groundwater quality. 


Discharge of Produced Waters 

Both mining and CBM development result in water collection and discharge to 
surface drainages. Mine inflow water is first stored in sediment ponds to reduce 
sediment picked up in the pit. Much of this water is used for dust suppression. 
The discharge water from sediment ponds potentially would have higher TDS 
values and be of lower quality due to sediment mixing and concentration by 
evaporation. CBM discharges are essentially sediment-free (as produced from 
CBM wells), although discharge to surface drainages can increase sediment load- 
ing caused by increased stream erosion. 


Fort Union Aquifers Underlying the Coal Zone 

Mining may affect aquifers underlying the coal zone by potentially influencing 
recharge water quality. Groundwater withdrawals from lower aquifers for mine 
use also may affect these aquifers. CBM development may affect lower aquifers 
by inducing upward leakage from them into the coal during coal de- 
pressurization. These cumulative influences were included in the groundwater 
model. 


Moyer Springs 

The potential impact to Moyer Springs flows by proposed surface mining has 
been recognized, as removal of the Wasatch Formation and alluvial overburden 
during mining operations may decrease recharge to the spring. Accordingly, the 
Dry Fork Mine Permit requires Dry Fork Coal Company to protect the clinker 
aquifer that feeds Moyer Springs. 


Alternative 2A 


The cumulative impacts on groundwater resources would be similar to those de- 
scribed under Alternative |, except as noted below. 


Projected CBM development and CBM development existing or authorized prior 
to this analysis also were incorporated within the groundwater model. Modeled 
water production, shown in Table 2-8 and already discussed in this chapter, rep- 
resented total water production for existing/authorized CBM wells and CBM 
wells projected under Alternative 2A. 
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Cumulatively, groundwater would be removed from the coal aquifers underlying 
the Project Area, temporarily reducing or eliminating the hydraulic pressure head 
in the coal. An estimated 55 to 66 percent of the groundwater removed would 
infiltrate the surface and recharge the shallow aquifers above the coal. 


Alternative 2B 


The cumulative impacts on groundwater resources would be similar to those de- 
scribed under Alternative 1, except as noted below. 


Projected CBM development and CBM development existing or authorized prior 
to this analysis also were incorporated within the groundwater model. Modeled 
water production, shown in Table 2-8 and already discussed in this chapter, rep- 
resented total water production for existing/authorized CBM wells and CBM 
wells projected under Alternative 2B. 


Cumulatively, groundwater would be removed from the coal aquifers underlying 
the Project Area, temporarily reducing or eliminating the hydraulic pressure head 
in the coal. An estimated 56 to 66 percent of the groundwater removed would 
infiltrate the surface and recharge the shallow aquifers above the coals. 


Alternative 3 


The cumulative impacts on groundwater resources would be similar to those de- 
scribed under Alternative 1, except as noted below. 


Projected CBM development and CBM development existing or authorized prior 
to this analysis also were incorporated within the groundwater model. Modeled 
water production, shown in Table 2-32 and already discussed in this chapter, rep- 
resented total water production for existing/authorized CBM wells and CBM 
wells projected under Alternative 3. 


Cumulatively, groundwater would be removed from the coal aquifers underlying 
the Project Area, temporarily reducing or eliminating the hydraulic pressure head 
in the coal. An estimated 55 to 68 percent of the groundwater removed would 
infiltrate the surface and recharge the shallow aquifers above the coals. 


Surface Water 


Surface water resources could be affected by: 


> Erosion and degradation of the drainage network; 
» Increased sedimentation; 

» Surface water quality changes; and 

» Changes in suitability for beneficial use 

The effects of the project on surface water quantity, quality, and existing uses 
under Alternative 1, Alternative 2A, Alternative 2B, and Alternative 3 are dis- 
cussed below. 
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For the purposes of this analysis, surface water flow is expressed in cfs. The wa- 
ter produced from weils is expressed in gpm. One cfs is equivalent to 
448.83 gpm. Large flows or volumes of water are expressed as acre-feet. One 
acre-foot is equivalent to 43,560 cubic feet, or 325,851 gallons. 


Alternative 1 


Surface Water Quantity 


For analysis purposes, CBM water production modeled in the groundwater im- 
pact analysis and shown in Table 2-8 was used to calculate the volume of CBM 
produced water that would be assimilated under Alternative 1. Each well would 
have a seven-year life span. Based on model projections of water production for 
new wells and compilation of water production data for existing wells, the total 
water production for 39,367 new producing wells and 12,077 existing wells 
would be approximately 4.4 million acre-feet over the life of the project. The 
39,367 new wells would be drilled in the Project Area over a ten-year period, 
with approximately 5,000 wells being drilled each year for the first six years of 
the project life. The existing wells include wells already drilled, some of which 
are producing, and those wells already authorized and projected for completion 
by 2002, but not necessarily producing. For the purpose of this analysis, it is as- 
sumed that all of the 12,077 existing wells have their first year of water produc- 
tion prior to 2002, and that water production for the last of the existing wells to 
be drilled ends after 2007. Water production from the last of the new wells to be 
drilled is assumed to conclude in 2017. 


Under Alternative 1, CBM produced water flows would be handled through di- 
rect discharge to surface drainages, passive treatment prior to surface discharge, 
discharge to upland and bottomland infiltration impoundments, discharge to con- 
tainment impoundments, and injection. The projected distribution of water han- 
dling methods under Alternative 1 is summarized in Table 2-9. The percentage of 
water handled by each of these options as a percentage of the total water produc- 
tion is summarized in Table 4-1. The majority of the produced water would be 
gathered and discharged to the surface, or gathered for discharge into shallow 
infiltration impoundments. CBM produced water flows discharged to the surface 
would be distributed to an estimated 4,800 discharge locations, and discharged 
under the terms of NPDES permits issued by the WDEQ. The discharge at each 
outfall would average 10 gpm, or approximately 0.02 cfs over the life of the 
wells producing the water. The maximum discharge at a single outfall, on aver- 
age, would be approximately 100 gpm, or 0.2 cfs, over the life of the wells pro- 
ducing the water. The maximum flow at each discharge point would represent the 
average annual runoff from approximately 10 square miles (mi*) using the 
15 acre-feet/mi’/year described by Lowry et al. (1986). 


For the purposes of this analysis, discharge of CBM produced water to surface 
drainages is assumed to result in a conveyance loss of 80 percent of the total vol- 
ume of CBM produced water, 82 percent of which would be due to infiltration 
and 18 percent due to evapotranspiration. These values were derived from studies 
of surface water losses in creek flows within several drainages of the PRB 
(Meyer 2000, AHA 2001b). For the purpose of this analysis, the remaining 
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20 percent of the CBM produced water discharged to surface drainages is as- 
sumed to reach the receiving stream at the sub-watershed boundary. 


The maximum CBM water volume discharged to the surface annually, prior to 
conveyance losses, is expected to increase from an estimated 155,000 acre-feet in 
2002, to an estimated 222,000 acre-feet, occurring in year 2006. Table 44 sum- 
marizes the projected annual outflow at each sub-watershed boundary under each 
Alternative, resulting from surface discharge and accounting for conveyance loss 
along the stream channels. The projected annual flow of CBM produced water at 
each sub-watershed boundary would be roughly two percent of the volume of 
water expected from a 25 year, 24-hour storm event. 
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Table 4—5 summarizes the projected annual flow of CBM produced water at each 

sub-watershed boundary as a percentage of the annual stream flow average for 

each sub-watershed. Under Alternative 1, surface discharge of CBM produced 

water would account for between 0.02 and 13 percent of the annual average 

stream flow in each sub-watershed. Increases would be greatest in the Upper 
Belle Fourche River sub-watershed. Flows attributable to CBM discharges would 
| be greatest during periods of low flow in the receiving streams. 


Surface Water Quality 


Surface discharge of CBM produced water is authorized by the WDEQ under the 
terms of a NPDES permit. Each permit specifies effluent limitations established 
to ensure that numeric water quality criteria contained in Chapter 1 of Wyo- 
ming’s Water Quality Rules and Regulations for the protection of human health 
and aquatic life are not exceeded. Constituents of concern for water quality im- 
pacts from CBM discharges for which numeric criteria exist include, but are not 
limited to, arsenic, barium, iron, and manganese. WDEQ recently modified 
Chapter | criterion for these constituents and approved the Barium Anti- 
degradation Policy. New effluent limitations have been established for these con- 
stituents which are now basin-specific. Discharges to Class 2 receiving waters 
will be subject to these effluent limitations and to additional numeric standards 
contained in Wyoming’s Chapter | Rules and Regulations. Where effluent limi- 
tations cannot be achieved for CBM discharges, treatment of the water may be 
required. Treatment may be passive, which may include routing the water over a 
scoria bed to remove constituents such as iron or manganese, or active, which 
may include ion exchange or reverse osmosis processes for removal of constitu- 
ents such as barium. With project adherence to NPDES permit requirements, dis- 
charges of CBM produced water to surface drainages would not likely result in 
violations of the Clean Water Act. 


Section 20 of Wyoming’s Chapter 1 Rules and Regulations incorporates a narra- 
tive water quality standard, which specifies that all surface waters with potential 
for use as an agricultural water supply shall be maintained at a quality which 
supports the use, and any degradation shall not cause a measurable decrease in 
crop or livestock production. Federal regulations under 40 CFR 435, Subpart E, 
also require that discharges of produced water be used for specific agricultural or 
wildlife uses, and that the produced water should be of acceptable quality to sup- 
port those uses. Compliance with the federal regulations and documentation of 
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beneficial use of CBM produced waters would be mandated by the WDEQ under 


the NPDES prograin. 


Table 4 Projected Outflow at Sub-Watershed Boundary for 


Projected CBM Produced Water Discharge 


Total Surface —— 
Discharge Conveyance Annual Average for 2002-2017 
2002-2017 Loss” 
Sub-Watershed (acre-feet) (acre-feet) cfs gpm acre-feev/yr 
Proposed Action 
Upper Tongue River 243,722 194,977 3.96 1,778 2,867 
Upper Powder River 1,239,442 991,553 20.14 9,039 14,582 
Salt Creek 510 408 0.01 4 6 
Crazy Woman Creek 220,821 176,656 3.59 1,610 2,598 
Clear Creek 271,395 217,116 441 1,979 3,193 
Middle Powder River 60,413 48,331 0.98 441 711 
Little Powder River 68,009 54,407 1.11 496 800 
Antelope Creek 62,619 50,095 1.02 457 737 
Upper Cheyenne River 18,786 15,029 0.31 137 221 
Upper Belle Fourche River 195,403 156,322 3.18 1,425 2,299 
Alternative 2A 
Upper Tongue River 69,635 55,708 1.13 508 819 
Upper Powder River 413,147 330,518 6.71 3,013 4,861 
Salt Creek 0 0 0.00 0 0 
Crazy Woman Creek 31,546 25,237 0.51 230 371 
Clear Creek 77,541 62,033 1.26 566 912 
Middle Powder River 23,236 18,589 0.38 169 273 
Little Powder River 26,157 20,926 0.43 191 308 
Antelope Creek 45,541 36,433 0.74 332 536 
Upper Cheyenne River 13,663 10,930 0.22 100 161 
Upper Belle Fourche River 195,403 156,322 3.18 1,425 2,299 
Alternative 2B 
Upper Tongue River 243,722 146,233 2.97 1,333 2,150 
Upper Powder River 661,035 449,504 9.13 4,098 6,610 
Salt Creek 0 0 0.00 0 0 
Crazy Woman Creek 94,637 60,568 1.23 552 891 
Clear Creek 232,624 148,879 3.02 1,357 2,189 
Middle Powder River 41,825 26,768 0.54 244 394 
Little Powder River 47,083 30,133 0.61 275 443 
Antelope Creek 56,926 36,433 0.74 332 536 
Upper Cheyenne River 17,078 10,930 0.22 100 161 
Upper Belle Fourche River 217,114 173,691 3.53 1,583 2,554 
Alternative 3 , 
Upper Tongue River 93,664 74,931 1.52 683 1,102 
Upper Powder River 412,862 330,289 6.71 3,011 4,857 
Salt Creek 825 660 0.01 6 10 
Crazy Woman Creek 96,816 77,453 1.57 706 1,139 
Clear Creek 130,591 104,473 2.12 952 1,536 
Middle Powder River 10,315 252 0.17 75 121 
Little Powder River 38,166 30,533 0.62 278 449 
Antelope Creek 20,841 16,672 0.34 152 245 
Upper Cheyenne River 11,290 9,032 0.18 82 133 
Upper Belle Fourche River 93,678 74,943 1.52 683 1,102 
Notes: 


1. Extracted from Tables 2-8, 2-9, 2-21, 2-22, and 2-32 in Chapter 2 
2. Loss due to infiltration plus evapotranspiration along stream channels 


3. Calculated as Total Surface Doce minus C conveyance Loss 
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Table 4-5 Projected CBM Annual Outflows Compared with Average 
Annual Stream Flow by Sub-Watershed 


Sub- Watershed (cfs) (cfs) (percent) 
Alternative | 
Upper Tongue River at State Line near Decker, WY 3.96 463 0.9 
Upper Powder River at Arvada, WY 20.14 281 7.2 
Salt Creek near Sussex, WY 0.01 444 0.02 
Crazy Woman Creek at Upper Station near Arvada, 
WY 3.59 $6.7 6.3 
Clear Creek nr Arvada, WY 44) 181 2.4 
Middle Powder River at Broadus, MT 0.98 465 0.2 
Little Powder River above Dry C near Weston, WY i. 22.9 48 
Antelope Creek near Teckla, WY 1.02 12.6 8.1 
Upper Cheyenne River near Riverview 0.31 60 0.5 
Upper Belle Fourche River below Moorcroft, WY 3.18 24.6 13 
Alternative 2A 
Upper Tongue River at State Line near Decker, WY 1.13 463 0.2 
Upper Powder River at Arvada, WY 6.71 281 24 
Salt Creek near Sussex, WY 0.00 add 0 
Crazy Woman Creek at Upper Station near Arvada, 
WY 0.51 $6.7 0.9 
Clear Creek nr Arvada, WY 1.26 181 0.7 
Middle Powder River at Broadus, MT 0.38 465 0.08 
Little Powder River above Dry C near Weston, WY 0.43 22.9 1.9 
Antelope Creek near Teckla, WY 0.74 12.6 5.9 
Upper Cheyenne River near Riverview 0.22 60 0.4 
Upper Belle Fourche River below Moorcroft, WY 3.18 24.6 13 
Alternative 2B 
Upper Tongue River at State Line near Decker, WY 2.97 463 0.6 
Upper Powder River at Arvada, WY 9.13 281 3.2 
Salt Creek near Sussex, WY 0.00 +4 0 
Crazy Woman Creek at Upper Station near Arvada, 
WY 1.23 56.7 2.2 
Clear Creek nr Arvada, WY 3.02 181 1.7 
Middle Powder River at Broadus, MT 0.54 465 0.1 
Little Powder River above Dry C near Weston, WY 0.61 22.9 2.7 
Antelope Creek near Teckla, WY 0.74 12.6 5.9 
Upper Cheyenne River near Riverview 0.22 60 0.4 
Upper Belle Fourche River below Moorcroft, WY 3.53 24.6 14 
Alternative 3 
Upper Tongue River at State Line near Decker, WY 1.52 463 0.3 
Upper Powder River at Arvada, WY 6.71 281 2.4 
Salt Creek near Sussex, WY 0.01 444 0.02 
Crazy Woman Creek at Upper Station near Arvada, 
WY 1.57 56.7 2.8 
Clear Creek nr Arvada, WY 2.12 181 1.2 
Middle Powder River at Broadus, MT 0.17 465 0.04 
Little Powder River above Dry C near Weston, WY 0.62 22.9 2.7 
Antelope Creek near Teckla, WY 0.34 12.6 2.7 
Upper Cheyenne River near Riverview 0.18 60 0.3 
Upper Belle Fourche River below Moorcroft, WY . 1.52 24.6 6.2 
Notes: 
' Extracted from Table 4-1. 


2 Extracted from Table 3-5. 
De cee Sc Se ee i ee ce ed 


The quality of the produced water is not expected to effect stock watering. Salin- 
ity values as high as 3,500 mg/L TDS are still considered suitable for consump- 
tion by livestock. Many CBM produced waters are likely to have elevated salin- 
ity and concentrations of sodium, which can affect the suitability of the produced 
water for irrigation purposes. Because of the potential adverse effects from CBM 
produced water discharges on the quality of surface waters used for irrigation, 
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mass balance calculations were performed to project the suitability of the CBM 
produced water for irrigation purposes, when commingled with existing surface 
flows in the receiving streams. Effects from CBM discharges on downstream 
itrigation use, prior to commingling with existing surface flows in the receiving 
streams, would be analyzed by WDEQ under the NPDES program. 

Mass balance calculations of CBM surface discharge contributions to existing 
water quality and flow data were performed to provide an estimate of flow, salin- 
ity, and SAR expected in the year 2002 when the Project is implemented. Mass 
balance calculations were performed using flow-weighted averages. Available 
water quality data for currently producing CBM wells are summarized in Table 
3-2. Projected future flows of CBM produced water are summarized in Tables 2- 
8 and 2-32. Existing surface water quality and flow data by sub-watershed are 
provided in Appendix E and Table 3—5, respectively. For the purposes of the 
analysis, the following assumptions were used. Mass balance calculations assume 
that the CBM produced water discharges reach the receiving streams at the sub- 
watershed boundary unchanged in water quality. Baseline water quality of the 
receiving streams is assumed to be the same during low flow conditions as during 
average flow conditions. 


The results of the mass balance calculations were utilized to project the combined 
effect on the quality of the water for irrigation purposes. Effects were analyzed 
utilizing Figure 4-12, which provides guidelines for assessing potential effects 
on infiltration associated with SAR and salinity levels in irrigation waters (Han- 
sen et al. 1999). The diagonal line indicating “No Reduction in Infiltration” illus- 
trates the combination of SAR and salinity values that can be expected to reduce 


Water Quality for Irrigation 
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Figure 4-12 Effects of Salinity and SAR on Infiltration 
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the infiltration capacity of a wide variety of soils, and thus, effect the suitability 
of the water for irrigation. This line is referred to as the Hanson Line in the fig- 
ures that follow. Salinity is expressed as specific conductance in microSiemans 
per centimeter (uS/cm). 


Upper Tongue River Sub-Watershed 

Effects on water quality in the Upper Tongue River are illustrated in Figure 4—13 
and Figure 4-14. Limited information is currently available on CBM water pro- 
duction and quality in the Tongue River sub-watershed. For the purpose of this 
analysis, CBM water quality was based on samples from CBM wells located in 
Montana, just outside the Project Area. The representative water quality has a 
salinity of 2,099 S/cm and an SAR of 52 (AHA 2000). 
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The additional flow attributable to produced water (3.4 cfs) would result in very 
minor contributions to the flow of the Tongue River. Salinity values would in- 
crease slightly above existing conditions, from 513 to 532 pS/cm. SAR values 
would increase from 0.5 to 1.1. The estimated increases in salinity and SAR from 
CBM discharges in the Tongue River sub-watershed would not alter the irriga- 
tion suitability of the Upper Tongue River. 


Under Alternative 1, CBM discharges in the Upper Tongue River sub-watershed 
would undergo treatment prior to discharge. Water quality effects would be mini- 
mized, depending on the level and method of treatment. 


Upper Powder River Sub-Watershed 

Effects on water quality in the Upper Powder River are illustrated in Figure 4—15 
and Figure 4-16. Representative water quality from CBM wells in the sub- 
watershed has an average salinity of 2,428 yS/cm and an average SAR of 13.5 
(Energy Labs 2001). 


Flows expected from CBM produced water discharges (22.2 cfs) would result in 
slight contributions to the flow of the Upper Powder River. Salinity values would 
increase slightly above existing conditions, from 2,057 to 2,101 pS/cm. SAR 
values would increase from 4.8 to 5.8. The water in the Upper Powder River 
would be expected to remain suitable for irrigation purposes. 


Salt Creek Sub-Watershed 

Currently there is no CBM development in the Salt Creek sub-watershed, so 
mass balance calculations could not be performed. Existing water quality in Salt 
| Creek is high in salinity (5,797 yS/cm) and SAR (15.5). With CBM flows of 
0.02 cfs projected for the sub-watershed, the combined water quality would 
likely remain unchanged. The water in Salt Creek is of poor quality for livestock 
consumption due to the high salinity. 
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Figure 4-13 Existhyg and Projected Water Quality in Year 2002 — Upper 
Tongue River Sub-W atershed 
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Upper Tongue River at State Line near Decker 
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Figure 4-14 Projected Effects of Salinity and SAR on infiltration in Year 
2002 — Upper Tongue River Sub-W atershed 
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Figure 4-15 Projected Effects of Salinity and SAR on Infiltration in Year 
2002 — Upper Powder River Sub-W atershed 
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Figure 4-16 Existing and Projected Water Quality in Year 2002 — Upper 
Powder River Sub-W atershed 
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Crazy Woman Creek Sub-Watershed 

Effects on water quality in Crazy Woman Creek are illustrated in Figure 4-17 
and Figure 4-18. For the purpose of this analysis, water quality data from exist- 
ing CBM wells in the Upper Powder River sub-watershed were assumed to be 
representative of water produced in the Crazy Woman Creek sub-watershed. 
CBM produced water from the Upper Powder River sub-watershed has an aver- 
age salinity of 2,428 uS/cm and an average SAR of 13.5 (Energy Labs 2001). 


Flows expected from CBM produced water discharges (2.8 cfs) would result in 
shght contributions to existing flows in Crazy Woman Creek. Salinity values 
would increase from 1,185 to 1,306 uS/cm. SAR values would increase from 2.0 
to 3.1. The water in Crazy Woman Creek would be expected to remain suitable 


for irmgation purposes. 


Crazy Woman Creek at Upper Station near Arvada 
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Figure 4-17 Projected Effects of Salinity and SAR on Infiltration in Year 
2002 — Crazy Woman Creek Sub-W atershed 
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Figure 4-18 Existing and Projected Water Quality in Year 2002 — Crazy 
Woman Creek Sub-Watershed 
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_ Clear Creek Sub-Watershed 

Effects on water quality in Clear Creek are illustrated in Figure 4-19 and Figure 
4-20. For the purpose of this analysis, water quality data from existing CBM 
wells in the Upper Powder River sub-watershed were assumed to be representa- 
tive of water produced in the Clear Creek sub-watershed. CBM produced water 
from the Upper Powder River sub-watershed has an average salinity of 2,428 
uS/cm and an average SAR of 13.5 (Energy Labs 2001). 


The additional flow attributable to produced water (2.4 cfs) would result in very 
minor contributions to the flow of Clear Creek. Salinity values would increase 
slightly above existing conditions, from 1,141 to 1,167 puS/cm. SAR values 
would increase from 1.1 to 1.4. The slight increases in salinity and SAR from 
CBM discharges in the Clear Creek sub-watershed would not alter the irrigation 
suitability of Clear Creek. The combined water quality would be expected to be 
suitable for irrigation. 


Under Alternative |, about one-third of the CBM discharges in this watershed 
would be treated prior to discharge. Effects on water quality in Clear Creek 
would be minimized, depending on the level and method of treatment. 
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Figure 4-19 Projected Effects of Salinity and SAR on Infiltration in Year 
: 2002 — Clear Creek Sub-Watershed 
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Figure4-20 Existing and Projected Water Quality in Year 2002 — Clear 
Creek Sub-Watershed 
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Middie Powder River Sub-Watershed 

Effects on water quality in the Middle Powder River are illustrated in Figure 4— 
21 and Figure 4-22. Representative CBM water quality was based on samples 
from existing CBM wells located in the sub-watershed. The CBM water quality 
has a salinity of 3,423 pS/cm and an SAR of 3.7 (Energy Laboratories 2001). 
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Figure 4-21 Existing and Projected Water Quality in Year 2002 — 
Middle Powder River Sub-Watershed 
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Figure 4-22 Projected Effects of Salinity and SAR on Infiltration in Year 
2002 — Middle Powder River Sub- Watershed 


CBM produced water flows (2.0 cfs) would result in very minor contributions to 
the flow of the Middle Powder River. Salinity values would increase slightly 
above existing conditions, from 2,023 to 2,033 pS/cm. SAR values would remain 
at 4.4. The projected increase in salinity would not significantly alter the irriga- 
tion suitability of the Middle Powder River, which is currently of acceptable 
quality for irrigation of most soil types. 


Little Powder River Sub-Watershed 

Effects on water quality in the Little Powder River are illustrated in Figure 4-23 
and Figure 4—24. Representative CBM water quality was based on samples from 
existing CBM wells located in the sub-watershed. The CBM water quality has a 
salinity of 2,048 yS/cm and an SAR of 8.9 (Energy Laboratories 2001). 


The additional flow attributable to produced water (2.6 cfs) would result in very 
minor contributions to the flow of the Little Powder River. Salinity values would 
decline below existing conditions, from 2,737 to 2,593 uS/cm. SAR values 
would increase from 6.1 to 6.8. The projected decrease in salinity and increase in 
SAR would not significantly alter the irrigation suitability of the Little Powder 
River, which is currently of acceptable quality for irrigation of most soil types. 
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Figure 4-23 Existing and Projected Water Quality in Year 2002 — Little 


Powder River Sub-Watershed 
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Little Powder River above Dry Creek near Weston 
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Figure 4-24 Projected Effects of Salinity and SAR on Infiltration in Year 
2002 — Little Powder River Sub-Watershed 


Antelope Creek Sub-Watershed 

Effects on water quality in Antelope Creek are illustrated in Figure 4-25 and 
Figure 4-26. Representative CBM water quality was based on samples from ex- 
isting CBM wells located in the sub-watershed. The CBM water quality from has 
a salinity of 1,130 pS/cm and an SAR of 7.3 (Energy Laboratories 2001). 
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Figure 4-25 Projected Effects of Salinity and SAR on Infiltration in Year 
2002 — Antelope Creek Sub-Watershed 
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Figure 4-26 Existing and Projected Water Quality in Year 2002 — 
Antelope Creek Sub-Watershed 
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The additional flow attributable to produced water (0.9 cfs) would result in very 
minor contributions to the flow of Antelope Creek. Salinity values would de- 
crease below existing conditions, from 2,920 to 2,138 pS/cm. SAR values would 
increase from 3.0 to 4.9. The projected decrease in salinity and increase in SAR 
would not significantly alter the irrigation suitability of Antelope Creek as both 
values would approach baseline levels during the irrigation months. The com- 
bined water quality would be expected to be suitable for irrigation. 


Upper Cheyenne River Sub-Watershed 

Effects on water quality in the Upper Cheyenne River are illustrated in Figure 4— 
27 and Figure 4~—28. Representative CBM water quality was based on samples 
from existing CBM wells located in the sub-watershed. The CBM water quality 
has a salinity of 787 S/cm and an SAR of 7.0 (Energy Laboratories 2001). 


The additional flow attributable to produced water (0.6 cfs) would result in very 
minor contributions to the flow of the Cheyenne River. Salinity values would 
decrease below existing conditions, from 3,321 to 3,025 yS/cm. SAR values 
would remain approximately 7.3. The projected decrease in salinity from CBM 
discharges in the Upper Cheyenne River sub-watershed would not be expected to 
alter the irrigation suitability of the Cheyenne River which is suitable for irriga- 
tion of most soil types. 
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Figure 4-27 Projected Effects of Salinity and SAR on Infiltration in Year 
2002 — Upper Cheyenne River Sub-Watershed 
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Figure 4-28 Existing and Projected Water Quality in Year 2002 — Upper 
Cheyenne River Sub-Watershed 
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Upper Belle Fourche River Sub-Watershed 

Effects on water quality in the Upper Belle Fourche River are illustrated in 
Figure 4-29 and Figure 4-30. Representative CBM water quality was based on 
samples from existing CBM wells located in the sub-watershed. The CBM water 
quality has a salinity of 1,202 uS/cm and an SAR of 9.1 (Energy Laboratories 
2001). 


Upper Belle Fourche River at Moorcroft 
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Figure 4-29 Projected Effects of Salinity and SAR on Infiltration in Year 
2002 — Upper Belle Fourche River Sub-W atershed 


The additional flow attributable to produced water (5.9 cfs) would result in very 
minor contributions to the flow of the Upper Belle Fourche River. Salinity values 
would decrease below existing conditions, from 2,588 to 2,087 yS/cm. SAR val- 
ses would increase from 5.1 to 6.5. The projected decrease in salinity and in- 
crease in SAR would not a!:er the irrigation suitability of the Belle Fourche River 
as both values would approach baseline levels during irrigation months. The 
combined water quality would be expected to be suitable for irrigation, based on 
Year 2002 projections. 


Over the life of the project, effects on surface water quality and the suitability of 
surface waters for irrigation purposes, when commingled with CBM discharges, 
are expected to be comparabie to the effects illustrated in the year 2002, assum- 
ing the water handling percentages remain unchanged. Mass balance calculations 
were performed using the same methodology and assumptions described earlier 
in this section for Year 2002 impacts. These mass balance calculations assume 
that the representative water quality of the CBM discharges and surface water 
quality and stream flows remain constant throughout the life of the Project. 
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Figure 4-30 Existing and Projected Water Quality Effects in Year 2002 
— Upper Belle Fourche River Sub-W atershed 
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Table 4—6 summarizes the mass balance calculations by sub-watershed. Separate 
calculations were performed for the irrigations months of May through July, 
when concern for the suitability of the water for irrigation is greatest. The pro- 
jected effects of salinity and SAR on infiltration are illustrated by sub-watershed 
in Figure 4-31 through Figure 4-39. Water quality in the receiving streams 
would be expected to remain of suitable quality for irngation purposes, except 
for the Upper Tongue River and the Upper Belle Fourche River. Restrictions on 
salinity and SAR levels would be managed through the WDEQ’s permitting 
process to protect these streams for use for imngation. 


Upper Tongue River at State Line near Decker 
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Figure 4-31 Projected Effects of Salinity and SAR on Infiltration over 
Project Life — Upper Tongue River Sub-W atershed 
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Table 4-6 


Projected Surface Flows and Water Quality at Sub-watershed Boundary — Project Life 


Predicted Mean 
CBM Mean CBM Stream Mean Stream Combined Combined 
Discharge Conductance MeanCBM _ Flow Conductance Mean Stream Flow Conductance Combined 
Sub- Watershed Station (cfs) (uS/cm) SAR (cfs) (uS/cm) SAR (cfs) (uS/cm) SAR 
Upper Tongue River Upper Tongue River at State Line near 67.3 2,099 $2.0 460.0 $13 0.5 §27.3 811 10.2 
Decker 
1122 (irr)! 27 (irr) 4.2 (irr) 
Upper Powder River Upper Powder River at Arvada 342.4 2,428 13.5 277.2 2,087 48 619.6 2286 10.2 
932.0 (irr) 2204 (irr) 8.3 (irr) 
Crazy Woman Creek Crazy Woman Creek at Upper Station near 61.0 2,428 13.5 $1.6 1,185 2.0 112.6 1981 9.4 
Arvada 
198.6 (irr) 1622 (Ir) 6.0 (irr) 
Clear Creek Clear Creek near Arvada 75.0 2,428 13.5 187.5 1,141] 1.1 262.5 1620 §.7 
$17.3 (irr) 1367 (rr) 3.3 (irr) 
Middle Powder River Middle Powder River at Moorhead, MT 16.7 3,423 3.7 462.5 2,023 44 479.2 2103 4.4 
1025 (irr) 2051 (irr) 4.4 (irr) 
Litthe Powder River Little Powder River above Dry Creek near 18.8 2,048 &.9 22.3 2.737 6.1 41.1 2346 7.7 
Weston 
53.1 (irr) 2450 (irr) 7.3 (lr) 
Antelope Creek Antelope Creek near Teckla 17.3 1,130 7.3 98 2,920 3.0 27.1 1837 6.3 
47.3 (her) 2120 (irr) 4.9 (ir) 
Upper Cheyenne River Upper Cheyenne River near Riverview §.2 787 7.0 58.0 3.321 7.3 63.2 2478 7.2 
185.5 (irr) 3245 (irr) 7.3 (lr) 
Upper Belle Fourche River Upper Belle Fourche River near Moorcroft 54.0 1,202 9.1 23.9 2,588 $.1 77.9 1$46 8.1 
123.2 (irr) 1834 (irr) 7.3 (irr) 


Notes: 
1 ter= 


jected during the irngation months of May, June, July 
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Figure 4-32 


Figure 4-33 


—>— Combined Water Quality 
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Projected Effects of Salinity and SAR on Infiltration over 
Project Life — Upper Powder River Sub-Watershed 
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Projected Effects of Salinity and SAR on Infiltration over 
Project Life - Crazy Woman Creek Sub-Watershed 
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Clear Creek near Arvada 
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Figure 4-34 Projected Effects of Salinity and SAR on Infiltration over 
Project Life —- Clear Creek Sub-Watershed 


Powder River at Moorhead 
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Figure 4-35 Projected Effects of Salinity and SAR on Infiltration over 
Project Life — Middle Powder River Sub-Watershed 
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Little Powder River above Dry Creek near Weston 
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Figure 4-36 Projected Effects of Salinity and SAR on Infiltration over 
Project Life — Little Powder River Sub-Watershed 


Antelope Creek near Teckia 
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Figure 4-37 Projected Effects of Salinity and SAR on Infiltration over 
Project Life — Antelope Creek Sub-Watershed 
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Upper Cheyenne River near Riverview 
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Figure 4-38 Projected Effects of Salinity aud SAR on Infiltration over 
Project Life -Upper Cheyenne River Sub-Watershed 


Upper Belle Fourche River at Moorcroft 
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Figure 4-39 Projected Effects of Salinity and SAR on Infiltration over 
Project Life -Upper Belle Fourche River Sub-Watershed 
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Surface Drainages 


Surface drainages may be affected by the discharge of CBM produced water 

where channels are not stable, armored, or large enough to accommodate antici- 

) pated flows. Localized flooding may occur with increased frequency and magni- 
tude where channel or basin capacity is insufficient to handle increased flows. In 
contrast to naturally occurring flows, which fluctuate drastically with changing 
seasons, CBM generated flows occur year-round with small fluctuations. Water 
management plans would be an integral part of the mitigation planning to con- 
trol, monitor, and provide for appropriate beneficial use of CBM produced water 
in an area. 


Conveyance losses due to evapotranspiration and infiltration would reduce the 
volume of discharged CBM produced water by an estimated 80 percent, making 
it unlikely that most discharged water would reach the main stems of surface 
drainages (Meyer 2000, AHA 2001b). Although most of the discharged water in 
an area likely would not reach a main stem drainage, previously ephemeral draws 
could become perennial downstream from clustered outfalls, where large vol- 
umes of CBM produced water are released to surface drainages. 


High seasonal flows during the spring would be expected to rise with the addition 
of CBM produced water. Channels may overbank during snowmelt, flooding 
nearby fields. Localized erosion and gully formation, water-damaged structures, 
inundated vegetation, siltation, or breaching of irrigation structures may result 
from large, late, or prolonged flood events. However, numerous impoundments 
constructed to store CBM produced water for beneficial use also would serve as 
effective flood control structures. Increased surface flows also could fill channels 
and culverts with ice during the winter, causing localized flooding. Closed basins 
or playas (old lakebeds) may become inundated if CBM produced water is dis- 


charged into them. 


In-channel impoundments would be designed as flow-through structures and 
would be properly permitted by the WSEO. No existing surface water right 
would be expected to be affected by this water handling method. Water dis- 
charged to surface drainages would be available for appropriation and diversion, 
under WSEO authorizations. 


Downcutting (stream erosion) and sediment deposition (aggradation) are natural 
processes that occur as stream drainages age through time. Downcutting occurs 
within the upper reaches of a drainage system, as the stream channel becomes 
incised through erosion, until the slope of the stream and its velocity are reduced 
and further erosion is limited. Sediment deposition occurs within the lower, 
slower reaches of a stream. 


Degradation of surface drainages could result from stream erosion caused by in- 
creased surface flows, unless CBM discharge rates and outfall locations are care- 
fully controlled. Increased flows could cause downcutting in fluvial environ- 
ments, resulting in increased channel capacity within upper and middle reaches 
of watersheds over time. Where downcutting occurs in highly erodible soils, ra- 
vines or gullies are likely to develop unless outfalls are carefully located and de- 
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signed. Design should incorporate avoidance of surface discharge above existing 
headcut areas. 


Sediment transported downstream from outfalls likely would be deposited in flu- 
vial settings, as stream gradients decrease within lower reaches of drainages. 
Wherever sediment deposition occurs, channel capacity likely would decrease 
over time, possibly increasing the likelihood that localized flooding may occur. A 
new balance between channel capacity and floodplain morphology would be es- 
tablished as the proposed Project is implemented, and would be re-established at 
the end of the Project’s life. Where the quality of produced water and landowner 
preferences allow the construction of stock reservoirs to store some surface flows 
‘or beneficial use. these structures likely also would serve as effective flood con- 
trol measures during intense storm events. These impoundments would be lo- 
cated in-channel or near-channel and would be designed as flow through struc- 
tures. 


Overbank deposits (produced during flood events) can yield nutrient-rich and 
arable soils, which may enhance the agricultural uses of the affected lands. Alter- 
natively, overbank deposits may add saline or fine-grained sediments to a flood- 
plain, decreasing productivity and lowering infiltration rates through the addition 
of materials having elevated SAR values. The latter could occur in watersheds 
affected by saline soils, soils developed from shales, or CBM produced water 
containing elevated SAR values. 


While drainages would not be expected to flow under completely natural condi- 
tions during the life of the Project, the enhanced CBM flows would not be ex- 
pected to alter surface drainage patterns, except as noted. Streams enhanced by 
large volumes of CBM produced water may begin to establish meander patterns 
on longer wavelengths in response to increased flows. At the end of the Project’s 
life, stream drainages would readjust to their existing natural flows. 


Springs 


New springs may develop in areas where the infiltration of CBM produced water 
is recharging alluvial aquifers or Wasatch sands. If compaction occurs during 
construction or production activities, spring flow may be inhibited locally. Natu- 
ral discharge from springs potentially can be affected by a reduction in hydraulic 
head within the source aquifer. Potential effects on springs should be analyzed 
site-specificaliy, as needed, during the review of APDs or Sundry Notices, and 
impacts <aitigated through the application of special conditions of approval. Ad- 
ditional discussion is in the groundwater section (beginning on page 4-1. 


Water Bodies 


Two large reservoirs located within the Project Area (Lake DeSmet in the Clear 
Creek sub-watershed and Keyhole Reservoir in the Upper Belle Fourche River 
sub-watershed) potentially would receive surface flows containing CBM pro- 
duced water. More than half of the smaller 1,161 permitted surface water im- 
poundments in the Project Area would also potentially receive surface flows con- 
taining CBM produced water. Concentrations of trace metals and salts in the im- 
pounded water may become elevated as evaporation occurs. Water quality could 
reach levels of concern for various constituents when inflow to the impound- 
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ments cease, and prior to reclamation. Evaporation of pond contents with no ad- 
ditional inflow of CBM water could be expected to elevate constituent concentra- 
tions by as much as 20 percent each year until the contents are dry. The water 
chemistry, sediment load, and flow quantity of CBM produced water that may 
reach surface water impoundments should be carefully monitored and addressed 
in water management planning for each area affected by CBM development. Po- 
tential effects on surface water impoundments should be analyzed site- 
specifically, as needed, during the review of APDs or Sundry Notices, and im- 
pacts mitigated through the application of special conditions of approval. 


Surface Water Use 


Produced water from CBM wells is most likely to be used for livestock watering, 
fisheries, and irrigation. Dust abatement of county roads is likely to be accom- 
plished using CBM water in minimal amounts. Surface water withdrawals in the 
Project Area totaled 1,636 mgd in 1995 (USGS 1995). The total volume of water 
that would be produced during the life of the Project is estimated to be 4.4 mil- 
lion acre-feet. Conveyance losses of 80 percent due to evapotranspiration and 
infiltration along stream channels would result in approximately 476,000 acre- 
feet of CBM produced water available for withdrawal over the life of the Project. 


Alternative 2A 


Under Alternative 2A, the same number of CBM wells and the same volume of 
water production would be projected as under Alternative |. Except for the dif- 
ferences resulting from changes in the distribution of water handling options 
(discussed below), the effects on surface water resources would be similar to 
those described under Alternative |. 


The distribution of water handling methods under Alternative 2A is summarized 
in Table 2-9. The percentage of water handled by each of these options as a per- 
centage of the total water production is summarized on Table 4-2. Alternative 
2A emphasizes discharge of CBM water to infiltration impoundments, account- 
ing for 20 to 40 percent of the total water production. The maximum water vol- 
ume discharge’ « the surface under Alternative 2A is expected to increase from 
an estimated 66,00 acre-feet in 2002, to an estimated 83,000 acre-feet, occurring 
in 2006. The vciume of CBM water discharged to surface drainages is less than 
under Alternative 1. There would be no surface discharge in the Salt Creek sub- 
watershed. The projected annual outflow of CBM produced water at the sub- 
watershed boundaries also would be less than under Alternative |, as shown on 
Table 4-1. 


CBM supplemented flows at the sub-watershed boundaries would account for 
between 0.2 and 13 percent of the annual average stream flows, as shown on 
Table 4-2. CBM supplemented flows at the sub-watershed boundaries would be 
less than under Alternative i in all sub-watersheds except the Up er Belle 
Fourche River sub-watershed, which would remain unchanged from Aiiernative 
l. 


Water quality of the receiving streams n.ay improve because of the increased use 
of passive treatment of CBM water prior to surface discharge. The water quality 
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of the receiving streams is likely to remain suitable for irrigation purposes. The 
volume of CBM water likely to be used for irrigation, livestock watering, and 
other beneficial uses would be less than under Alternative |, with approximately 
179,000 acre-feet available for use over the life of the project. 


Alternative 2B 


Under Alternative 2B, the same number of CBM wells and the same volume of 
water production would be projected as under Alternative 1. Except for the dif- 
ferences resulting from changes in the distribution of water handling options 
(diss “sed below), the effects on surface water resources would be similar to 
those described under Alternative 1. 


The distribution of water handling methods under Alternative 2B is summarized 
in Table 2-9. The percentage of water handled by each of these options as a per- 
centage of the total water production is summarized on Table 4-3. Alternative 2B 
emphasizes treatment, both passive and ac.ive, prior to surface discharge of CBM 
water. The maximum water volume discharged to the surface under Alternative 
2B is expected to increase from an estimated 107,000 acre-feet in 2002, to an 
estimated 146,000 acre-feet, occurring in 2006. The volume of CBM water dis- 
charged to surface drainages would be less than under Alternative |, but more 
than under Alternative 2B. There would be no surface discharge in the Salt Creek 
sub-watershed. The projected annual outflow of CBM produced water at the sub- 
watershed boundaries also would be jess than Alternative 1, but would be more 
than under Alternative 2A, as shown on Table 4-1. 


CBM supplemented flows at the sub-watershed boundaries would account for 
between 0.1 and 14 percent of the annual average stream flows, as shown on 
Table 4-3. CBM supplemented flows at the sub-watershed boundaries would 
decrease from Alternative | in all sub-watersheds except the Upper Belle 
Fourche River sub-watershed, which would increase from Alternative 1. 


Water quality of the receiving streams would likely improve and increase 
assimilative capacity because of the increased use of treatment of CBM water 
prior to surface discharge. The water quality of the receiving streams would 
likely remain suitable for irrigation purposes. The volume of CBM water likely 
to be used for irrigation, livestock watering, and other beneficial uses would be 
less than under Alternative 1, but more than under Alternative 2A, with 
approximately 271,000 acre-feet available for use over the lift of the Project. It is 
likely that consumptive use of CBM water would increase as the water would be 
of higher quality due to the treatment methods employed prior to discharge. 


Alternative 3 


Alternative 3 (No Action) assumes that no new Federal wells would be com- 
pleted, except for potential drainage situations. This would result in a substantial 
reduction in projected new CBM wells, from 39,367 to 15,458. Except for the 
differences discussed below, the effects on surface water resources would be 
similar to those described under Alternative |. 
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The maximum water volume discharged to the surface under Alternative 3 is ex- 
pected to increase from an estimated 36,000 ac-ft in 2002, to an estimated 
112,000 ac-ft, occurring in 2007. The volume of CBM water discharged to sur- 
face drainages would be less than under Alternative |. The projected annual out- 
flow of CBM produced water at the sub-watershed boundaries also would be less 
than Alternative |, as shown on Table 4-1. 


CBM supplemented flows at the sub-watershed boundaries would account for 
between 0.02 and 6 percent of the annual average stream flows, as shown on 
Table 4-3. CBM supplemented flows at the sub-watershed boundaries would be 
less than under Alternative | in all sub-watersheds except the Salt Creek sub- 
watershed, which would remain unchanged from Alternative |. 


The water quality of the receiving streams would likely remain suitable for irriga- 
tion purposes. The volume of CBM water likely to be used for irrigation, live- 
stock watering, and othzr beneficial uses would decrease under Alternative 3, 
with approximately 182,000 acre-feet available for use over the life of the Pro- 
ject. 


Cumulative Effects 
Alternative 1 


Surface Water Quantity 

The cumulative surface water flows at the Project Area boundaries are shown in 
Table 4-7. CBM-enhanced surface flows from the following sub-watersheds 
would be combined, as outflow from the Powder R#ver at the Montana State line: 
Salt Creek; Upper Powder River; Crazy Woman Creek; Clear Creek, and Middle 
Powder River. CBM-enhanced surface flows from the following sub-watersheds 
would not be combined with any other sub-w2tersheds, and each would represent 
a separate outflow at the Montana State fine: Upper Tongue River and Little 
Powder River. CBM-enhanced surface flows from the Upper Belle Fourche 
River sub-watershed would not be combined with any other sub-watersheds, and 
would represent a separate outflow at the eastern Project Area boundary. CBM- 
enhanced surface flows from the following sub-watersheds wouk' be combined, 
as outflow from the Cheyenne River at the eastern Project Area boundary: Ante- 
lope Creek; and Upper Cheyenne River. 


Active coal mines would have additional surface water to manage. Active coal 
mines are located within three sub-watersheds in the Project Area: the Upper 
Belle Fourche River, Little Powder River, and Upper Cheyenne River sub- 
watersheds. Culverts carrying water from upstream reaches of watersheds 
undergoing CBM development may have to be re-sized. Diversion charaels for 
natural flows may have to be re-sized to handle additional flows. Mining 
operations that partially treat water in their sedimentation impoundments may 
have addi.ional water to treat. In these situations, the water quality at the mines’ 
NPDES outfalls may be affected by commingling CBM discharge waters with 
those from the surface mines. Potential effects on mine operations should be 
analyzed site-specifically, as needed, during the review of CBM Plans of 
Development and/or Water Management Plans, and impacts mitigated through 
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Water Management Plans, and impacts mitigated through the application of spe- 
cial conditions of approval for affected APDs. 


Table 4-7 Cumulative Surface Water Volume and Flow at Project 


Boundary 

FA a A PE SE 

Cumulative CBM Cumulative CBM 
Enhanced Surface Water — Enhanced Surface 

Volume at Proyect Water Flow at Project 

Sub-Watersned Boundary (acre-feet) Boundary icfs) 

Alternative | 

Upper Tongue River at State Line near Decker, WY $1,210 71 


Upper Powder River at Arvada, WY 
Sah Creek near Sussex. WY 
(Crazy Woman Creck at Upper Station near Arvada, WY 


Clear Creek nr Arvada, WY 

Middle Powder River at Moorhead. MT 370.923 S12 
Little Powder River above Dry C near Weston. WY 15,58] a 
Antelope Creek near Teckla, WY 

Upper Cheyenne River near Riverview 17,323 24 
Upper Belle Fourche River below Moorcroft, WY 43,550 ow 

Alternative 24 
Upper Tongue River at State Line near Decker, WY 14.632 20 


Upper Powder River at Arvada, WY 

Salt Creek near Sussex, WY 

Crazy Woman Creek at Upper Station near Arvada, WY 
Clear Creek or Arvada, WY 


Middle Powder River at Moorhead, MT 113.203 1st 

Little Powder River above Dry © near Weston, WY 5.993 8.3 

Antelope Creek near Teckla, WY 

Upper Cheyenne River near Riverview 12.59% 17 

Upper Belle Fourche River below Moorcroft, WY 43.580 ot 
Alternative 2B 

Upper Tongue River at State Line near Decker, WY 38.407 83 


Upper Powder River at Arvada, WY 

Sah Creek near Sussex, WY 

Crazy Woman Creek at Upper St .v0n near Arvada, WY 
Clear Creek nr Arvada, WY 


Middle Powder River at Moorhead. MT 177,341 245 

Littic Powder River above Dry C near Weston, WY 8.629 12 

Antelope Creek near Teckla. WY 

Upper Cheyenne River near Riverview 12.9% 17 

Upper Belle Fourche River below Moorcrofi, WS 4K.389 67 
Alternative 3 

Upper Tongue River at State Line near Decker, WY 21.894 Mw 


Upper Powder River at Arvada, WY 
Salt Creek near Sussex, WY 
Crazy Woman Creek at Upper Station near Arvada, WY 


Clear Creek nr Arvada, WY 

Middle Powder River at Moorhead, MT 163.396 226 

Little Powder River above Dry C near Weston, WY 16,265 23 

Antelope Creek near Teckla, WY 

Upper Cheyenne River near Riverview 10,339 1 

ees Belle Fourche River below Moorcrofi, WY 34.516 49 
Surface Water Quality 


The cumulative impacts on surface water resources from activities associated 
with CBM development and surface coal mining activities are considered in mass 
balance calculations of CBM and mine surface discharge from each .wub- 
watershed and existing water quality and flow data. The calculations were per- 
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formed to provide an estimate of the cumulative effects on salinity and SAR ex- 
pected at the Project boundary. Mass balance calculations were performed using 
the same methodology described earlier in this section for Project-only impacts, 
with the following exceptions. WDEQ files indicate that coal mine discharges do 
not occur regularly. Typically, coal mine discharges occur only in response to 
large storm events, when sedimentation ponds require dewatering. Discharge 
monitoring reports do not contain parameters needed to evaluate salinity or SAR 
for mine discharge waters. TDS values in the sedimentation ponds from surface 
coal mines were available for a few mines from on-site inspection records. TDS 
values of these sedimentation ponds average 1,500 mg/L in the Upper Belle 
Fourche sub-watershed, 1,600 mg/L in the Upper Cheyenne River sub-watershed, 
and 2,950 mg/L in the Little Powder River sub-watershed. Since the water being 
discharged by the mines has been extracted from the coal aquifer, it is likely that 
the representative coal aquifer water quality data in Table 3-2 would represent 
the salinity and SAR of the mine discharge waters, even though mine water that 
is discharged in response to storm events 1s likely to show the effects of mixing 
with precipitation and sediment from the mine area. Since discharges of CBM 
water are relatively constant, it is likely that the intermittent surface discharge 
from coal mining activities would not cause any discernible effects in water qual- 
ity, with respect to CBM discharges. 


Cumulative effects analyzed in the Powder River at Moorhead, Montana for the 
Salt Creek, Upper Powder River, Crazy Woman Creek, Clear Creek, and Middle 
Powder River sub-watersheds are represented in Figure 440. Cumulative effects 
analyzed in the Cheyenne River at Riverview, Wyoming for the Upper Cheyenne 
River and Antelope Creek sub-watersheds are represented in Figure 4-41. Cumu- 
lative effects in the Upper Tongue River sub-watershed, the Little Powder River 
sub-watershed, and the Upper Belle Fourche River sub-watershed would be rep- 
resented by Figure 4—40 and Figure 441, shown previously, as effects would be 
similar to those projected over the life of the project. Although it was possible to 
make calculations that would be reasonably representative of the cumulative ef- 
fects at the Project boundaries, it is not reasonable to project that the assumptions 
utilized would apply over the life of the Project. Insufficient data are available to 
compile cumulative water quality data at the Project boundaries. For this reason, 
the State of Wyoming established a tributary monitoring program in 2001 to col- 
lect data from locations where it is needed for meaningful analysis of water qual- 
ity at the State line. The States of Montana and Wyoming also have agreed to an 
interim Memorandum of Cooperation MOC) to document their commitments and 
intent to protect and maintain water quality conditions at the State line. This in- 
terstate agreement will include a monitoring program that would provide addi- 
tional data for evaluating cumulative effects on water quality. 
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Powder River at Moorhead 
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Figure 440 Projected Cumulative Effects of Salinity and SAR on 
Infiltration — Powder River at Moorhead, Montana 


Upper Cheyenne River near Riverview 
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Figure 4-41 Projected Cumulative Effects of Salinity and SAR on 
Infiltration — Cheyenne River at Riverview, Wyoming 
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Surface Drainages 

By the end of the Project’s life, some surface drainages within the Project Area 
may be slightly deeper than they are today due to stream erosion. Careful siting 
and design of surface discharge outfalls would prevent or mitigate this impact. 
Downvalley, a careful observer may feel that there may be a few more bar or 
beach deposits within perennial streams or rivers than there are today. Spring 
flows may have changed from present conditions. Potential effects on existing 
springs should be analyzed site-specifically, as needed, during the review of 
CBM Plans of Development and/or Water Management Plans, and impacts miti- 
gated through the application of special conditions of approval for affected 
APDs. 


Water Bodies 

Reservoirs downstream of the Project Area likely would receive more water and 
could receive more sediment as a consequence of CBM development. Current 
protocols for managing these reservoirs mav need to be revised. Additional water 
may be available to support adjudicated water uses downstream of the reservoirs. 


Water Use 

Agricultural and livestock operations would have additional surface water to 
manage and use during the life of the Project. Stock watering and irrigation likely 
would increase within the Project Area. Groundwater withdrawals for these pur- 
poses would likely decrease due to the increased availability of surface water. 


Alternative 2A 


The cumulative effects on surface water resources would be similar to those de- 
scribed under Alternative 1, except as noted below. 


Cumulatively, CBM-enhanced surface flows at the Project Area boundaries 
would be less than under Alternative 1. 


Surface water quality at the Project Area boundary would likely be of better qual- 
ity than under Alternative 1. The volume of CBM-enhanced surface waters likely 
to be used for irrigation, livestock watering, and other beneficial uses also would 
be less than under Alternative |. 


Alternative 2B 


The cumulative effects on surface water resources would be similar to those de- 
scribed under Alternative 1, except as noted below. 


Cumulatively, CBM-enhanced surface flows at the Project Area boundaries 
would be less than under Alternative 1, but more than under Alternative 2A. 


Surface water quality at the Project Area boundaries would likely be of better 
quality than under Alternatives | and 2A. The volume of CBM-enhanced surface 
waters likely to be used for irrigation, livestock watering, and other beneficial 
uses also would be less than under Alternative |, but more than under Alternative 
2A. 
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Alternative 3 


The cumulative effects on surface water resources would be similar to those de- 
scribed under Alternative |, except as noted below. 


Cumulatively, CBM-enhanced surface flows at the Project Area boundaries 
would be less than under Alternative |. 


Surface water quality at the Project Area boundaries would likely be of better 
quality than under Alternative 1. The volume of CBM-enhanced surface waters 
likely to be used for irrigation, livestock watering, and other beneficial uses also 
would be less than under Alternative |. 


Physiography, Geology, Paleontology and 
Mineral Resources 


Paleontology 


Paleontological resources are fragile resources and, once disturbed, lose much of 
their preserved information. Avoidance of significant sites is the preferred miti- 
gation of adverse effects on paleontological resources. 


Within the Powder River Basin Project Area, the construction of oil and gas- 
related facilities, including access roads, could adversely impact scientifically 
significant fossils. The potential for impact to significant fossils is greatest in ar- 
eas where Class 3, 4, or 5 formations are present. Both surface and subsurface 
fossils could be damaged or destroyed during ground-disturbing activities. The 
greatest potential impact to surface and subsurface fossils comes from excava- 
tions of surface sediments and shallow bedrock. These types of excavations are 
commonly associated with well pad, pipeline, access road, and building construc- 
tion. Drilling activities may impact fossils, but because this impact is not visible, 
verifiable or preventable, the impact to significant fossils posed by drilling is 
considered low. 


Across the Project Area, occurrences of surface fossils could be rejuvenated at 
previously collected fossil localities within as little time as one year. In addition, 
surface fossil concentrations could develop where no fossils were present before 
wherever fossiliferous rocks are exposed due to erosion. 


As part of the APD approval process for Federal lease development, the BLM 
and FS require surveys of all areas where ground-disturbing activity is proposed 
when significant paleontological resources are known to occur. In most cases, 
given the small size bias of Wasatch Formation fossils in the PRB, individual 
construction sites should be able to be cleared of all significant fossils prior to 
construction. APD conditions of approval require protection and prompt report- 
ing of paleontological resources discovered during Project activities. Operations 
must be suspended until an evaluation of the discovery and mitigation are com- 
pleted. It is unlikely that any fossils discovered during pre-construction surveys 
or monitoring phases would result in construction delays. In addition to adverse 
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impacts during construction, significant fossils may become exposed during sub- 
sequent erosion of freshly excavated rocks at each construction site. In Class 3 or 
5 formations, post-construction paleontologic inspections may be recommended, 
depending upon the results of the pre-construction site survey. 


All facilities located on Federal surface ownership lands would be considered 
Federal undertakings, subject to Federal guidelines and regulations protecting 
paleontological resources. Where oil or gas development excludes Federal leases 
or surface ownership lands, no Federal permits are required to develop these 
lands, and protection measures for paleontological resources might not be man- 
dated by the landowners or monitored as closely. 


Alternative 1 


Development of oil or gas resources on Federal leases would be considered a 
Federal undertaking, subject to Federal guidelines and regulations protecting pa- 
leontological resources. However, only a portion of the facilities associated with 
Fee and State wells developed under Alternative | are likely to be located on 
Federal surface ownership lands and would be considered Federal undertakings. 


Surface disturbance associated with construction activities would increase the 
potential for paleontological resources to be affected. Only portions of the Project 
Area have been evaluated for the occurrence of paleontological resources. As a 
result, no accurate estimate can be made of the number of paleontological sites 
that may be affected based on the 156 localities that have been recorded. 


Surface disturbance typically associated with CBM development in the Project 
Area, i.e., use of two-track roads and natural terrain without vegetation removal 
and drill pads or pipelines requiring minimal cut-and-fill excavations, would 
limit the effect of ground-disturbing activities on subsurface paleontological re- 
sources. Although paleontological resources contained in near-surface horizons 
of soil and surficial deposits likely already have been disturbed by natural proc- 
esses or human activity, there could be additional disturbance to paleontological 
resources. Access across natural terrain without vegetation removal and limited 
use of shallow excavations likely would have minimal additional effect on these 
resources. Surface use and shallow excavations likely would have little or no ef- 
fect on undisturbed paleontological resources occurring below the surface. 


Where Federal undertakings associated with oil or gas development are involved, 
potential effects on paleontological resources would be analyzed site-specifically, 
as needed, during review of APDs, Sundry Notices, ROWs, or Special Use Per- 
mits, and effects eliminated or minimized through the application of special con- 
ditions of approval for operations. Where direct effects cannot be avoided, an 
approved data recovery plan would be developed to mitigate the adverse effects. 


The development of Fee and State wells would not be considered Federal under- 
takings, and would not be subject to Federal guidelines and regulations protecting 
paleontological resources. Unprotected paleontological resources potentially 
could be disturbed, damaged, destroyed, or removed from the site, losing much 
or all of their preserved scientific information. 
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Alternative 2 


Effects on paleontological resources likely would be similar to those described 
under Alternative 1. 


Alternative 3 


Under Alternative 3, additional development of Federal leases would not be au- 
thorized once existing authorizations under the Wyodak CBM Project EIS and 
the Wyodak Drainage CBM EA have been exhausted. Oil or gas development of 
Fee and State leases under Alternative 3 would involve far fewer Federal under- 
takings subject to Federal guidelines and regulations protecting paleontological 
resources than Alternatives 1 or 2. Consequently, the number of paleontological 
resources likely to be impacted would be fewer. 


Only a portion of the facilities associated with Fee and State wells developed un- 
der Alternative 3 are likely to be located on Federal surface ownership lands and 
would be considered Federal undertakings. Where oil or gas development in- 
volves Federal surface ownership lands, effects on paleontological resources 
likely would be similar to those described under Alternatives | and 2. 


The development of Fee and State wells under Aiternative 3 would not be con- 
sidered a Federal undertaking, and would not be subject to Federal guidelines and 
regulations protecting paleontological resources. Unprotected paleontological 
resources potentially could be disturbed, damaged, destroyed, or removed, losing 
much or all of their preserved scientific information. 


Mineral and Energy Resources 


Alternative 1 


Methane would be produced from Federal, State, and Fee CBM wells drilled into 
underlying coal seams in the Project Area. Based on an average production rate 
of approximately 160,000 cubic feet of CBM per well per day following initial 
dewatering, and an average of 400 million cubic feet of CBM available per well 
(De Bruin et al. 2001), an estimated 16 trillion cubic feet of methane would be 
produced from the CBM wells included in Alternative 1, over the life of those 
wells. Initial production rates during the first few years of production are ex- 
pected to be higher, and then steadily decline during the rest of the well’s eco- 
nomic life. 


CBM development in the PRB has been concentrated on Fee and State leases for 
several years, causing drainage of CBM resources from Federal leases. Drainage 
of CBM resources from Federal lease areas would continue to occur under Alter- 
native 1, as development of Federal leases likely would continue to lag behind 
the development of Fee and State leases. CBM development on Federal leases in 
some extensively drained areas may no longer be economically feasible. The 
BLM is continuing to analyze the ongoing and anticipated levels of drainage 
within the Project Area. 
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Oil and gas would be produced from non-CBM wells drilled into underlying geo- 
logic formations or structures in the Project Area. For the purpose of this analy- 
sis, the following assumptions made by the BLM (BLM 2001f) have been used to 
develop an estimation of the anticipated production of oil and gas from non-CBM 
wells. Based on a mix of oil and gas discoveries (80 percent of new fields dis- 
covered would contain oil and 20 percent of new fields discovered would contain 
gas), the expected success ratio for the 3,200 new exploratory wells drilled 
(15 percent), the anticipated number of productive wells (480), the average life of 
a productive well (15 years), average production of 137,800 barrels of oil equiva- 
lent (BOE) over the life of each productive well, and the anticipated average size 
of new fields (5 wells), an estimated 66,144,000 BOE would be produced from 
the non-CBM wells included in Alternative 1. 


Past conflicts in the Project Area between CBM development and expanding sur- 
face coal mining operations indicate potential conflicts may arise. BLM stipula- 
tions mandating specific timing of activities or precluding CBM development 
from some mine areas would be applied unless potential conflicts are resolved 
through sponsored cooperation among affected interests that would result in mu- 
tual agreements for affected areas. 


CBM development occurring upstream of nearby surface coal mines could affect 
coal mining operations. CBM produced water discharged upstream of mines 
could increase surface flows in the vicinity of coal operations or decrease the rate 
of groundwater withdrawals currently accompanying ongoing coal mining opera- 
tions. Changed conditions could affect the design or permitting of coal mining 
operations and the mining schedule for specific areas. 


Sediment control structures located in the coal mine permit areas likely would be 
affected by increased surface flows anticipated under Alternative 1. These struc- 
tures have been designed to accommodate historical flow rates that do not in- 
clude contributions from CBM generated flows. Some design aspects of mining 
operations may need to be changed. Any required revisions to approved mine 
plans would impact operators and agencies involved in reviewing proposed 
changes. Timeframes needed to change design aspects of mining operations may 
affect the timeframes for initiation of CBM discharges. CBM generated flows are 
not likely to be lower quality (i.e., have elevated TDS over existing flows). The 
effects on the availability of groundwater for mining operations and the effects of 
increased surface flows on mine facilities could be mitigated site-specifically 
through cooperative agreements among CBM developers and mine operators, as 
potential effects are identified. 


Water production rates, conveyance losses, water chemistry, and water handling 
methods and their effects have been estimated for sub-watersheds containing sur- 
face coal mines. This additional discussion occurs in the surface water section of 
this chapter. To assist the reader in following this discussion, the relative loca- 
tions of sub-watersheds, surface coal mines, existing and projected CBM wells, 
and existing water wells are shown on Figure 2-1. 


Although conflicts between CBM drilling and existing or potential surface coal 


mining may occur, the economic value of the coal resource would not be af- 
fected. Development of CBM wells would be precluded in areas of active or im- 
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pending coal mining. Coal mining before CBM development would result in 
valuable CBM resources and royalties not being recovered from the mined area. 


Locating CBM wells in areas where future mining may take place would pre- 
clude mining during the life of CBM wells located in the proposed mining area. 
Coal in these areas could be mined after CBM extraction is completed or termi- 
nated, or after an agreement is negotiated between the CBM developers and the 
coal mine operators. The effects on mining schedules could be mitigated site- 
specifically through cooperative agreements among CBM developers and mine 
operators, as potential effects are identified. 


Subsurface uranium deposits located in the southwestern portion of the Project 
Area are associated with Wasatch Formation sandstones. Withdrawal of CBM 
and water from the stratigraphically lower Fort Union Formation would not be 
likely to affect the potential recovery of uranium resources from in-situ (in place) 
subsurface leaching of sandstones. However, if infiltration of sulfate-rich water 
into mining areas were to occur, uranium might precipitate prematurely, decreas- 
ing recovery rates. 


CBM development under Alternative 1 would not be likely to affect the recovery 
of other mineral resources occurring in the Project Area. Oil and gas have been 
produced from geologic formations occurring several thousand feet below the 
coa! zone. Salable minerals, primarily clinker, sand, and gravel, are produced 
from surface deposits. Bentonite, high-calcium limestone, and gypsum occurring 
in rocks exposed along the uplifted margins of the study, are stratigraphically 
below the geologic formations that may be affected by CBM development in the 
PRB. No other locatable mineral deposits are known to exist in the Project Area. 
Development of existing mineral rights in the Project Area would be based on 
existing claims, lease terms and agreements; future conflicts would be dealt with 
on a case-by-case basis. 


Alternative 2 


Effects on mineral and energy resources likely would be similar to those de- 
scribed under Alternative 1. 


Alternative 3 


Effects on mineral and energy resources likely would be similar to those de- 
scribed under Alternative 1; however the exclusion of Federal wells and the 
overall reduced number of CBM wells under Alternative 3 would result in some 
variations from the effects described under Alternative |. The magnitude of the 
effects on mineral and energy resources under Alternative 3 likely would be re- 
duced. Drainage of CBM resources likely would be greater under Alternative 3, 
as more new drainage situations would be created by the exclusion of Federal 
wells from projected activities. 
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Geologic Hazards 


Potential effects, such as creating geologic hazards, are not likely to occur. As 
part of the APD approval process for Federal lease development, BLM, and FS 
when involved, require consideration of geologic hazards contained in all areas 
where ground-disturbing activity is proposed. APD conditions of approval would 
require mitigation of effects. 


All facilities located on Federal! surface ownership lands would be considered 
Federal undertakings, subject to Federal guidelines and regulations for environ- 
mental protection. Where oil or gas development excludes Federal leases or sur- 
face ownership lands, no Federal permits are required to develop these lands, and 
protection measures for geologic hazards might not be mandated by the land- 
owners or monitored as closely. 


Alternative 1 


In portions of the Project Area where underground injection would be used as 
one of the methods of handling the water produced by CBM wells, no excessive 
build-up of rock pressure or fracturing of rocks that could cause an earthquake to 
occur would be anticipated during injection activities. Therefore, no earthquakes 
associated with underground injection would be expected to occur. Use of under- 
ground injection to dispose of produced water would occur in accordance with 
Federal and State regulatory requirements. Injection wells would be authorized 
only where the injection zone is sufficiently porous and permeable that fluids 
could enter the rock formation without causing an excessive build-up of pressure 
or fracturing of rocks. 


Anticipated CBM flows could increase the frequency or magnitude of flooding 
anticipated in the Project Area. Minimization of flood hazards within the Project 
Area would be dependent upon the use of mitigating measures to ensure adequate 
control of anticipated surface flows and design of impoundments. Comprehen- 
sive water management planning, including development and implementation of 
best management practices for discharge outfalls and water development struc- 
tures, would mitigate the effects of anticipated CBM flows. However, when 
lower than anticipated flood damage occurred during an intense storm near Gil- 
lette in May 2000, this event demonstrated that management of existing CBM 
flows, including construction of many small reservoirs, reduced the severity of 
flooding in the Project Area in one case. 


Surface disturbance could worsen existing landslide hazards in the Project Area, 
and could cause new landslide hazaids. Unless disturbance to existing landslides 
and areas susceptible to movement, such as steep slopes or unstable soils, :~ 
avoided or mitigated during oil or gas development, mass movements likely 
would increase within the Project Area, causing resource and property damage. 
Landslides could be activated during oil or gas development activities, however, 
design of operations incorporating best management practices and mitigation 
measures that minimize landslide risks would lessen the potential that landslides 
would increase within the Project Area. 


Surface disturbance could cause or worsen the continuing migration of wind- 
blown sand deposits occurring along the southeastern and eastern margins of the 
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PRB, unless disturbed areas are stabilized promptly with vegetative cover. Con- 
tinuing migration of windblown deposits would contribute to soil loss, if existing 
soils were blown away with sands. Increased sedimentation in surface drainages 
also would result from the migration of sand deposits. 


CBM development would not be likely to cause noticeable ground subsidence, 
aquifer compression, or aquifer collapse in the Project Area. Where unconsoli- 
dated alluvial aquifers have collapsed in other geographic areas due to dewater- 
ing, significant ground subsidence has occurred. Yowever, the Fort Union For- 
mation is a consolidated rock unit and is not as susceptible to aquifer compres- 
sion or collapse as an unconsolidated unit. Also, based on its estiruated storage 
coefficient, and recognized depth from the surface to the coal zone aquifer where 
decline in the hydraulic head could occur, the Fort Union Formation could not be 
dewatered enough to cause noticeable ground subsidence. 


Case et al. (2000) describe the formula used to calculate the amount of aquifer 
compression that occurs when water is withdrawn from an aquifer. The change in 
aquifer thickness is equal to the storage coefficient times the change in head. The 
storage coefficient is determined through a pump test and the change in head is 
observed (or monitored) over time as declines in water level. 


The storage coefficient used by Case et al. (2000) for PRB producing coals and 
underlying sands (1.0 x 10°), represents the best estimate available for the stor- 
age coefficient applicable to the Fort Union Formation. Since the Big George 
coal zone occurs between 1,000 and 2,000 feet below the surface in the central 
portion of the PRB, a theoretical drawdown to the top of the Big George coal 
zone could be up to 2,000 feet in the central portion of the PRB. Applying the 
formula described above allows consideration of the largest aquifer compression 
theoretically possible in the central portion of the PRB. It should be noted that a 
decline in hydraulic head to the top of the Big George coal zone is not projected 
in this analysis of the environmental effects under Alternative |. 


Aquifer compression in the central portion of the PRB theoretically could be 
2.4 inches, if the hydraulic head in the Fort Union Formation declined to the top 
of the Big George coal zone, although a decline of this magnitude is not pro- 
jected under Alternative |. Since the compressibility of an aquifer decreases with 
increasing depth, (Edgar and Case 2000), CBM development of deeper coals, 
such as the Big George zone, likely would result in less actual aquifer compres- 
sion than is calculated above. In addition, the entire aquifer compression likely 
would not be transmitted to the surface, resulting in no noticeable ground subsi- 
dence even under maximum theoretical drawdown. The effects of aquifer com- 
pression under Alternative | would be even less, and would not be noticeable. 


Gas migration, seepage, and venting are naturally occurring processes where coal 
beds are extremely close to the surface, and can be enhanced during CBM devel- 
opment activities. Methane migration or seepage could occur within the PRB as 
CBM development proceeds. Conditions for methane release would depend on 
site-specific geologic conditions and/or the specific well development conditions 
that remain after construction. Methane could emerge from water wells near 
CBM production areas, affecting stock and residential welis. The escape of 
methane also can result from inadequate well control procedures or faulty well 
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casing or plugging. Methane would be controlled through BLM mandated APD 
procedures appropriate to site-specific CBM development plans. 


CBM development is not likely to increase the occurrence of underground coal 
fires in the Project Area. CBM cevelopment in the PRB, including development 
under Alternative |, is occurring under confined conditions in the coal aquifer, 
which are not associated with :ontaneous fires. The partial removal of water 
from the coal seam during CBM development depressurizes the coal seam, and 
reduces hydraulic head, but is not likely to leave the coal seam in a condition 
where oxygen would replace water in the coal seam and result in spontaneous 
combustion. The conditions established and maintained in CBM wells during 
drilling and after well completion in order to meet health and safety requirements 
neous combustion of coal. Wellbore conditions are controlled to ensure airflow 
out of the well, flushing of fines from the well. and venting of heat at the surface. 


Alternative 2 
Effects associated with geologic hazards likely would be similar to those de- 
scribed under Alternative |. 


Alternative 3 


Under Alternative 3, additional development of Federal leases (other than Fed- 
eral protective wells in drainage situations) would not be authorized once exist- 
ing authorizations under the Wyodak CBM Project EIS and the Wyodak Drain- 
age CBM EA have been exhausted. Effects associated with geologic hazards 
likely would be similar to those described under Alternative |, although oil or gas 
development of Fee and State leases under Alternative 3 would involve far fewer 
Federal undertakings than Alternatives | or 2, and less Federal control of CBM 


development activities in geologic hazard areas. 


of roads, well pads and production facilities, water handling facilities, erection of 
Disturbances related to the burial of pipelines and electric lines would not occur 
in the long-term as the trenches would be reclaimed upon completion. Because 
most of the well pad is not needed for production, a majority of the disturbance 
associated with well pad construction would consist of short-term disturbance. 
Long-term effects include the disturbance of soils for roads, reduced well pads 
All facilities under long-term effects are necessary for production of CBM gas or 
water management. 


Effects to soils result from the clearing of vegetation, excavation, stockpiling and 
redistribution of soils during reclamation and construction activities, compaction, 
and the storage or discharge of produced water. Loss of vegetation would expose 
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; soils and could result in a loss of organic matter in the soil. Excavation for facil- 

ity pads and roads could cause slope steepening in cut and fill areas, mixing of 
soil layers, and the breakdown of soil structure. Removal and stockpiling of souls 
for reclamation could result in mixing of soil profiles and a loss of soil structure. 
Compaction of the soil could decrease pore space and cause a loss of soil struc- 
ture as well. Depending on the infiltration rates, storage or discharge of produced 
water could alter physical and chemical properties of soils. All these effects 
could alter the soul's resistance to water and wind erosion and response to recla- 
mation. 


While the discussions in this section are adequate for a general level of analysis. 
it is insufficient for use in locating specific well pads, access roads, pipelines, and 
- ures. The Buffalo Field Office Coal Bed Methane Well APD and Project Pian- 
ning Guide (October 2000) provides guidelines for this analysis. 


Alternative 1 


In all, an estimated 211,992 acres of land, or 2.7 percent of the Project Area, may 
be affected by CBM development activities in the short term. In contrast, ap- 
proximately 108,779 acres of land, or 1.4 percent of the Project Area, may be 
affected in the long term. These disturbances would occur on 23 of the 59 soils 
series that exist in the Project Area. Only soils that would be disturbed by the 
alternatives wi!l be discussed in this analysis. Together, these soil senes make up 
approximately 75 percent of the Project Area. Table 4-8 breaks down distur- 
bance by sub-watershed and soil type and Table 4—9 lists the disturbance for each 
type of hazard. 


Wind Erosion Hazard 


Wind erosion is a concern with soil series WY124, WY126, WY207, WY209, 
and WY211 located in central and western Converse County and extending from 
south of Gillette to the Montana-W yorning state line in Campbell County (Figure 
4-42). These series all have one or more major constituent that is a fine sand or 
sandy loam which can easily be picked up and spread by wind (Appendix F). 
Approximately 25,474 acres in the short term and 13,403 acres in the long term 
would be disturbed on soils with high wind erosion potential. Construction activi- 
ties where vegetation is removed and the soil is exposed and broken up present 
ty ty ge wy yy = toy 
control wind erosion. Limiting the removal of vegetation, avoiding construction 
on steep slopes and erosive areas, revegetation or covering any removed and 
minimize both short term and long term effects. 
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Table 4-8 Disturbance by Sub-watershed and Seil Type 
Pe ee ee 
Desturbance 
Akternratrve | Alsernatrve 2A Ahernanve 2B 
Sub- watershed Soul Type’ Short-term Shon-enn Short-tez7m 
Ametope WY125 13 12 13 13 13 13 
wYi29 10.360 4287 10619 4456 10.511 4.382 
WY130 18.203 7.551 18659 7848 18.470 771% 
WY206 6 217 478 235 473 21 
wy207 wo 184 315 191 341 188 
WY >Us 1,056 44! 1,08? 458 1.071 451 
WwY209 2.200 933 «= 2.255 rer) 2.232 9 
WwY210 783 327 803 340 798 334 
WY211 785 335 84 348 796 342 
wY3is 13 12 13 13 13 13 
Total 34.185 14299 35.063 14861 By) 14.616 
Clear Creek wY04s 1,872 wo 806 2.99 1,142 1,917 1,029 
woe 7417 4085 82935 4.712 7,595 4.248 
WwY060 $s 6 6 7 5 7 
WY063 21 6 23 w Bd | 27 
WwY06S 42% 2287 4578 2.638 4.327 2.378 
W066 2.199 1.154 §=. 2.383 1,331 2.252 1.199 
wyaa? 69 % 75 2 0 tk 
Total §815810 8 &585 17.127 9.903 16.189 8.9% 
Crazy Woman Creek WYO4s 869 404 996 su 7) 487 
wyoes 4380 862.3% 0S 8.593 3,072 $334 2.903 
WwYOSO 1.112 $100 «1.275 673 121 614 
WY0e0 9 10 i 13 10 12 
WY063 $s 5 5 7 s 6 
WwYO6S 2.051 943 0=—s« 2.35! 1.246 2.242 1,137 
WY066 4 2 5 2 4 2 
w YOR? $106 42418 530 3.192 $578 2.913 
wv0s7 5 5 5 7 ‘ t 
Total 14039 66424 16089 8.746 15,343 7 Oi 
Dry Fork Chevenne wY203 4 4 4 4 4 4 
wy204 33 w 34 ” 4 w 
WY205 4 4 4 4 4 
WY206 21 19 21 19 bd 19 
wY207 21 19 21 19 21 19 
WwY208 « 7 8 8 8 » 
wY209 54 9 ss 1) 84 a9 
wY?10 4i 37 42 38 42 38 
WYzi1 17 1s 17 1S 17 1s 
Total 203 183 207 187 205 186 
Lightning Creek wY204 37 4 38 4 38 34 
WwY209 112 10! 114 103 113 102 
WwY210 29 % Ww 7 29 27 
WY21! 2s 2 2s 23 2s 23 
Total 203 183 207 187 20< 1 Re 
Lette Bighorn wv0os7 21 19 21 19 21 19 
Total 21 19 BT) 19 Ay) 19 
Latte Missoun wyoo? 17 15 17 1s 17 is 
wyoso 21 19 21 19 2 19 
wv0s3 352 317 358 324 3% 322 
_Taual RO 351 196 358 108 357 
Lutte Powder wv0o02 35 4 37 37 Rvs 35 
wvy0o4? 9 8 9 9 9 9 
wv0a3 13 13 14 14 14 13 
wy0se 9 n 9 9 Q 9 
woes 75 af | 79 % 77 75 
wyoee 61 59 6s o4 63 61 
wvoe7 413 204 435 4 424 412 
wyoso 4200 2681 443 2 4318 2.804 
wv0os3 z 50S PL 2.473 244 2.410 2.Mi 
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Disturbance 
Alternative | Akernative 2A Ahernutuve 2B 

Sub- watershed Sol Type. Shon -term Long-term Shon -term Long-term Shun tern Long-term 
1673 KRS 1.711 Ons | 00K 9% 
wyi25 5.185 2.190 5 408 2.388 S331 2.291 
HY126 5.770 2454 6.086 2676 8.933 i 
wYI27 2.326 1.704 2.453 1 BSR 2.391 1.78? 
Total 22.063 12737 3 =63 368 13.891 72 13,325 
Middie Fork Powder WYUsS » 7 ® » * ° 
wvos9 37 44 38 44 ak By] 
wYvOs! n 7 a » » a 
WY 964 12 1 13 11 13 1] 
wvyoes “ a 4 4 ms 4 
WY 0660 ” 7 » » é » 
WY OBR 21 19 21 19 | i9 
Tora! Ra 00 101 9! 01 ¥! 
Middle North Plane C asper WY 204 » » » 8 s 
WY205 sO 4s $1 % SO ae 
HYD07 21 iv 71 19 7 19 
wYDORK 33 Ww 4d w x w 
ny2e9 7 24 3k Ad 3 Be) 
wy?! fy 7 » » » » 
Tora! 1s” 14> lou 146 189 4 
Middle Pow der Ww) 046 1s 143 149 169 143 i 
WyOgs 12 iy 14 10 13 ° 
UW )udy 99! 5% | .0%4 620 1.040 5 
Hw YOSO 2.04 1.261 2847 | 486 7M 1.380 
WYI24 1.312 733 1434 hoi 1.377 ROL 
Total $055 2672 “$27 3.148 so 2.924 
North Fork Pow der wvyese 4 a 4 4 4 4 
Tatal 7 a 3 “ J d 
Sah ( reet wes $21 715 54? 73) 539 ae) 
wYGA? 339 128 352 138 350 37 
WOKS ~ » iS) ) u ) 
Ww) 08 $1 ah §3 a | 83 §| 
WY 208 v 8 uv ) ) ) 
wYlIi 13 12 13 13 13 13 
WYy3is a a 4 a 4 4 
wy3i7 13 12 13 13 13 13 
Tota! O58 435 9986 6 9a 46% 
South Fork Powder WwYO84 12 11 13 ii 13 1] 
Total 12 11 13 1! 13 1! 
Lipper Belle Fourche Wy 0nd So> 322 $72 328 S64 320 
wyos3 357 40) 364 ay 38° 709 
wvyils 10 11 it) i 1 1 
wYi26 & 20K 4654 8.355 4.748 6.273 46” 
wyi2- 1.420 1.194 1.445 1218 |} 42? 1.188 
wWYID8 83) 287 841 293 §32 RS 
WY!29 3.44) 1.746 3.503 1.781 147 ax" 
wy/30 13.434 6.913 13.674 7054 13.458 6.87% 
Total 77 965 S528 8 628.464 15.843 28.014 14,449 
Upper Chevenne Wyte 14 1s 15 lo is Io 
wvyiis 19 20 20 2 19 | 
WwYi27 19 20 20 2 19 2 
wYily 2628 1.343 2.74 1.349 2.064 1.390 
wY130 jak &2 154 x9 151 BS 
WY205 ae 33 a © 3s Ad 
Total PB igs 1.515 2.493 1.034 2.923 1 Ses 
Lipper Powder River WYO8A 3.317 1.649 3Bi2 2.165 3.661 2H12 
wyoagy 4.00! 2.2™ 5.288 2.935 5078 2.727 
wyoso 277222 13490 31.286 17.710 0.046 16,454 
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Table 4-8 Disturbance by Sub-watershed and Soil Type 
EO __ 


Disturbance 
Alternative | Alternative 2A Alternative 2B 
Sub-watershed Soil Type’ Short-term Long-term Short-term Long-term Short-term __ Long-term 
WY051 684 327 786 429 755 398 
WY082 7,515 3,820 8,637 5,015 8,294 4,659 
WY124 3,350 1,660 3,850 2,179 3,697 2,024 
WY125 9,546 4,714 10,972 6,189 10,537 5,750 
WY126 889 429 1,022 564 981 524 
WY128 13,269 6,584 15,250 8,644 14,646 8,031 
WY130 1,464 742 1,683 975 1,616 905 
WY209 19 21 22 28 21 26 
WY315 5 5 5 7 5 6 
Total 71,880 35,678 82,612 46,839 79,338 43,517 
Upper Tongue River WY049 6,663 3,449 7,095 3,861 6,745 3,504 
WY051 374 194 398 217 378 197 
WY05S5 2,412 1,279 2,569 1,432 2,442 1,299 
WY056 10 12 11 13 10 12 
WY057 10 12 11 13 10 12 
WY060 5 6 5 7 5 6 
WwY063 5 6 5 7 5 6 
WY004 2,189 1,141 2,331 1,277 2,216 1,159 
WYUSS 2,036 1,049 2,168 1,174 2,061 1,065 
WY066 2,382 2,597 3,067 3,359 2,412 2,638 
Total 16,087 9,744 17,658 11,359 16,284 9,898 
Total in Project Area 211,992 108,799 230,886 127,693 222,860 119,667 


Note: 


1. Italics designated soil types with severe hazards. 


Slope Hazards 


While the Project Area contains a large range of slopes (Figure 3-6), all wells, 
roads and production facilities have been located on gentle to moderate slopes to 
minimize construction costs and’erosion hazards. This would reduce potential for 
water and wind erosion by reducing steep slopes and surface disturbance associ- 
ated with large cuts and fills. 


The slope ranges and figures used for this analysis are very general and some 
wells may be located on more severe slopes than currently shown on Figure 3-6. 
Specific facility locations and roadways should be assessed for slope and any 
related erosion hazards and soil instabilities. Steep slopes should be avoided 
where possible, especially on soils susceptible to erosion. On gentle to moderate 
slopes, soil loss due to wind and water erosion could be effectively controlled by 
following the COAs. 


Water Erosion Hazards 


Water erosion is a concern with soil series WY049, WY050, WY051, WY065, 
WY066, WY206, WY208, WY209, WY210 and WY211 located in eastern 
Sheridan County, northern and western Campbell County, throughout Converse 
County and in Johnson County along the I-25 corridor to Buffalo, and along the 
Powder River (Figure 4-42). These series all have one or more major constitu- 
ents that have low permeability and high K-factors, making them susceptible to 
water erosion (Appendix F). Approximately 76,691 acres in the short term and 
38,452 acres in the long term would be disturbed on soils with a high water ero- 
sion potential. 
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Table 4-9 Disturbance by Sub-watershed and Hazard 
eR] 


Disturbance 
Alternative | Alternative 2A Alternative 2B 
Sub-watershed Hazard Short-term __ Long-term Short-term _ Long-term __ Short-term _Long-term 
Antelope Wind Erosion 3,292 1,452 3,374 1,508 3,339 1,483 
Water Erosion 5,291 2,253 5,422 2,340 5,367 2,301 
Compaction 30,402 12,606 31,163 13,102 30,847 12,885 
Salinity None None None None None None 
Poor Revegetation 5611 2449 5750 2544 5691 2502 
Prime Agricultural 22,549 9,436 23,114 9,806 22,879 9,644 
Clear Creek Wind Erosion None None None None None None 
Water Erosion 13,842 7,526 14,996 8,681 14,174 7,825 
Compaction 7,486 4,121 8,110 4,754 7,665 4,286 
Salinity None None None None None None 
Clear Creek Poor Revegetation 13,911 7,562 15,071 8,723 14,244 7,863 
Prime Agricultural 15,714 8,516 17,025 9,823 16,091 8,854 
Crazy Woman 
Creek Wind Erosion None None None None None None 
Water Erosion 3,167 1,455 3,631 1,921 3,462 1,753 
Compaction 9,984 4,744 11,442 6,264 10,912 5,716 
Salinity None None None None None None 
Poor Revegetation 12,039 5,689 13,798 7,512 13,158 6,855 
Prime Agricultural 7,804 3,675 8,945 4,854 8,530 4,429 
Dry Fork Cheyenne Wind Erosion 92 83 93 84 92 83 
Water Erosion 141 127 143 130 142 129 
Compaction eh) 44 50 46 50 46 
Salin iy None None None None None None 
Poor Revegetation 162 146 164 149 163 148 
Prime Agricultural 124 112 126 115 125 114 
Lightning Creek § Wind Erosion 137 123 139 126 138 125 
Water Erosion 166 149 169 153 167 152 
Compaction 29 26 30 27 29 27 
Salinity None None None None None None 
Poor Revegetation 166 149 169 153 167 152 
Prime Agricultural 141 127 144 130 142 129 
Little Bighorn No Hazards No Hazards No Hazards No Hazards No Hazards No Hazards No Hazards 
Little Missouri Wind Erosion None None None None None None 
Water Erosion 21 19 21 19 21 19 
Compaction None None None None None None 
Salinity None None None None None None 
Poor Revegetation 21 19 21 19 21 19 
Prime Agricultural None None None None None None 
Little Powder Wind Erosion 7,393 3,339 7,797 3,641 7,601 3,493 
Little Powder Water Erosion 4,200 2,681 4,430 2,923 4,318 2,804 
Compaction 1,623 885 1,711 965 1,668 926 
Salinity None None None None None None 
Poor Revegetation 7,511 3,894 7,921 4,246 7,722 4,073 
Prime Agricultural 6,808 3,075 7,179 3,353 6,999 3,217 
Middle Fork Pow- 
der Wind Erosion None None None None None None 
Water Erosion None None None None None None 
Compaction None None None None None None 
Salinity None None None None None None 
Poor Revegetation None None None None None None 
Prime Agricultural 8 7 8 8 8 8 
Middle North Platte 
Casper Wind Erosion 58 53 59 53 59 53 
Water Erosion 70 64 72 64 72 64 
Compaction 33 30 34 30 34 30 
Salinity None None None None None None 
Poor Revegetation 91 83 93 83 93 83 
Prime Agricultural 91 83 93 83 93 83 
Middle Powder Wind Erosion 1,312 733 1,434 863 1,377 802 
Water Erosion 6,219 3,253 6,799 3,832 6,528 3,560 
Compaction 2,303 1,259 2,518 1,483 2,417 1,378 
Salinity None None None None None None 
Poor Revegetation 3,595 1,787 3,931 2,106 3,774 1,956 
Prime Agricultural 2,315 1,267 2,532 1,493 2,430 1,387 
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Table 4-9 Disturbance by Sub-watershed and Hazard 


Disturbance 
Alternative | Alternative 2A Alternative 2B 
Sub-watershed Hazard Short-term _ Long-term _ Short-term Long-term _ Short-term _ Long-term 
North Fork Powder No Hazards No Hazards No Hazards No Hazards No Hazards No Hazards No Hazards 
Salt Creek Wind Erosion 13 12 13 13 13 13 
Water Erosion 543 235 So4 253 561 252 
Compaction 348 137 361 147 359 146 
Salinity None None None None None None 
Poor Revegetation 882 364 916 391 911 389 
Salt Creek Prime Agricultural 9 8 9 9 9 9 
South Fork Powder No Hazards No Hazards No Hazards No Hazards No Hazards No Hazards No Hazards 
Upper Belle 
Fourche Wind Erosion 8,208 4,654 8,355 4,748 8,223 4,630 
Water Erosion None None None None None None 
Compaction 17,406 8,946 17,718 9,128 17,437 8,900 
Salinity 562 322 572 328 563 320 
Poor Revegetation 1,420 1,194 1,445 1,218 1,422 1,188 
Prime Agricultural 22,204 11,889 22,601 12,130 22,244 11,828 
Upper Cheyenne Wind Erosion None None None None None None 
Water Erosion 34 33 36 36 35 34 
Compaction 2,790 1,440 2,917 1,554 2,850 1,491 
Salinity 14 15 15 16 1S 16 
Poor Revegetation 53 53 56 58 54 55 
Prime Agricultural 162 97 169 105 166 101 
Upper Powder River Wind Erosion 19 21 22 28 21 26 
Water Erosion 32,526 16,074 37,382 21,102 35,900 19,605 
Compaction 30,883 15,369 35,494 20,177 34,086 18,744 
Salinity None None None None None None 
Poor Revegetation 48,903 24,281 56,205 31,877 53,976 29,616 
Prime Agricultural 14,324 7,064 16,463 9,275 15,809 8,616 
Upper Tongue River Wind Erosion None None None None None None 
Water Erosion _ 11,455 7,289 12,728 8,611 11,596 7,404 
Compaction 226 4,784 9,824 5,355 9,339 4,860 
Salinity None _ None None None None None 
Poor Revegetation 11,081 7,095 12,330 8,394 11,218 7,207 


Construction and operation activities could potentially increase soil loss due to 
water erosion. Removal of vegetation for any activity exposes soils to increased 
water erosion. Excavation associated with construction of pads, roads and reser- 
voirs could steepen slopes and cause the breakdown of soil aggregates, increasing 
runoff and gully formation. Pipeline trenches could change erosion patterns if 
soils settle in the backfilled trench after reclamation and form gullies. Compac- 
tion of the soils in pads, roads and reservoirs could decrease infiltration, promot- 
ing high runoff. Any water handling method which would release produced water 
to the surrounding area could increase water erosion. However, increased water 
availability would also increase vegetation, partially mitigating any erosive ef- 


fects. 
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Zz The Revised Universal Soil Loss Equation (RUSLE) was used to compute soil 
loss due to raindrop splash and runoff (USDA 1997). Estimates were calculated 
using three conditions: (1) undisturbed (existing rangeland condition); (2) con- 
struction (during construction and prior to reclamation); and (3) reclaimed (one 
year after reclamation, assuming 40 percent vegetative cover). The assumption of 
40 percent vegetative cover one year after reclamation was based on information 
used for soil loss calculations on CBM projects in the region (BLM 1999a). In 
order to simplify calculations, all factors, except for K, were assumed to be 
consistent throughout the Project Area, even though soil loss would be variable 
throughout the Project Area. The highest and lowest K factors for the 23 dis- 
turbed soils were used to estimate the maximum and minimum soil loss in the 
Project Area. For the undisturbed condition, soil loss estimates ranged from 0.1 
to 0.6 tons/acre/year. During construction, soil loss estimates ranged from 3.4 to 
18.7 tons/acre/year. One year following reclamation, soil loss estimates ranged 
from 0.5 to 2.6 tons/acre/year. These calculations were based on slopes 400 feet 
long having a slope gradient of three percent on undisturbed ground. 


RUSLE calculations were done to estimate soil loss increases on disturbed land 
due to overland flow. Water erosion in drainages downstream from CBM activi- 
ties due to runoff the release of produced water could increase but this erosion 
cannot be accurately predicted using RUSLE. A more detailed description of ero- 
sive effects to drainages is contained in the Surface Drainages section of the Sur- 
face Water section. 


Soil loss would likely increase substantially in the short-term following distur- 
bance until reclamation measures became effective in controlling runoff. In addi- 
tion, soil loss during construction would exceed acceptable levels for all of the 
disturbed soil series in the Project Area (NRCS Soil Surveys). These potential 
effects point to a need for adoption of COAs during the life of the project. 


Soil loss can be reduced substantially by avoiding highly erosive areas like bad- 
lands, steep-walled drainages, blowout areas and other areas subject to active 
headward erosion (BLM 1999c). Locating roads and pads in areas where cuts and 
fills would not be required, surfacing of roads and pads, installing drainage con- 
trols, and reseeding and installing water bars across reclaimed areas would also 
aid in reducing soil loss. Pipeline trenches should be mounded when backfilled to 
prevent soil settling and forming gullies. COAs such as these have resulted in 
very little accelerated erosion and a high level of reclamation success on the 
Marquiss Project, located south of Gillette (BLM 1999a). 


Sedimentation 


Sedimentation in streams and rivers in the Project Area is an important result of 
soil loss, but can not be adequately estimated simply by calculating soil loss. The 
movement of eroded soil materials to drainages can be blocked or facilitated by 
relief, climate, vegetation, and bedrock geology. Due to these characteristics, 
there is a large difference between soil loss and sediment flow. Sedimentation 
would be variable throughout the Project Area, but in general only ten percent of 
soil loss would remain in the water flow at the point of exit from the sub- 
watersheds (Blatt et al. 1972). The remaining 90 percent would never reach flow- 
ing water or be deposited in the streambeds of the watershed. Sedimentation 
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deposition could alter water quality and the fluvial characteristics of drainages in 
the Project Area and point to a need for COAs associated with water erosion to 
control sedimentation. Water in the drainages should be monitored for high levels 
of TDS as well. The Surface Drainages section also contains information on the 
effects of sedimentation on drainages. 


Compaction/Shrink-Swell Potential 


Compaction is a concern with soil series WY004, WY049, WY051, WY064, 
WY082, WY124, WY128, WY129, WY130, WY208, and WY210 located 
throughout Campbell and Converse counties and eastern Sheridan and Johnson 
counties (Figure 442). These series all have one or more major constituents that 
include very compactable clay loams (Appendix F). Approximately 
113,998 acres in the short term and 55,829 acres in the long term would be dis- 
turbed on compactible soil. Clay grains are extremely small and can be forced so 
closely together that few pore spaces remain. Thus, most air and water is pushed 
out of the soil and plants roots would be unable to penetrate the soil. Due to the 
absence of air and water and the difficulty of root growth, reclamation of a 
tightly compacted clay soil can be difficult. Compacted soils also have low per- 
meability, and runoff is high, adding to water erosion. 


Activity on well pads, production facilities and roads, and storage of water in 
reservoirs have the potential to compact soils. COAs would minimize both short 
and long-term effects. Pad and road construction, and traffic on highly compac- 
table soils should be minimized wherever possible, and soils should be loosened 
prior to reseeding during reclamation. COAs to reduce water erosion should be 
employed on compactible soils due to the high runoff potential. 


Salinity 


Only one soil series, WY004 is listed by the NRCS’s Soil Surveys as having high 
salinity (Appendix F). Approximately 558 acres in the short term and 312 acres 
in the long term would be disturbed on this soil. This statement is misleading, as 
the salinity of soils like most chemical characteristics is highly variable and can 
change drastically over a few feet. Any soil in the Project Area can be saline, de- 
pending on the quality of nearby surface water, plant species, and drainage char- 
acteristics. Decisions on the locations of water disposal facilities that could affect 
soil salinity and other chemical levels should be based on these parameters. 


Due to the variable nature of produced water and differing characteristics of soils 
in the Project Area, water handling options could have significant effects on 
soils. Five water handling options are included under Alternative 1: injection; 
surface discharge (including infiltration and irrigation); infiltration reservoirs; 
containment reservoirs; and LAD. Injection would affect soils in the Project Area 
the least, having effects similar to CBM well construction and production activi- 
ties. After injection, containment would introduce the least amount of produced 
water to the surrounding soils. These reservoirs should be lined or compacted to 
prevent produced water from inundating the soils below. Due to the large size of 
the reservoirs, compaction is the mst reasonable method to reduce infiltration. 
Locating containment reservoirs 01. _.npactable soils where infiltration would 
be ten percent or less would also help to reduce effects on soils. Of course, soils 
below these reservoirs would be affected by this compaction and infiltration. 
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COAs should be followed during construction of reservoirs to prevent erosion. 
Even with COAs, reclamation would be very difficult based on sheer size of the 
area, amount of soil moved, the concentrated compaction below the reservoir, 
and the material remaining after the produced water has evaporated. 


Surface discharge (including infiltration and irrigation), infiltration reservoirs and 
LAD would introduce the most produced water to the surrounding soils. Due to 
the deleterious effect of high SAR water on soil productivity and reclamation 
potential, care should be taken that produced water is not discharged near or ap- 
plied to highly saline soils. The sodium capacity of each soil should be known, 
application should be halted when that capacity is reached, and the soil should be 
reclaimed. Halting the application of produced water to reclaim the soil would be 
much more difficult in the reservoirs then under LAD or surface discharge. Gen- 
eral Guidance for Land Application of CBM Produced Water should be followed 
to mitigate effects to soils (Appendix F). 


Suitability for irrigation is dependent upon interaction of soil types, SAR values, 
salinity values, and crops grown. The decision to use produced water for irriga- 
tion should be made on a site-by-site basis. 


Undesired consequences could also occur should produced water from CBM 
wells be discharged at points within closed basins. Water discharged within a 
closed basin would drain to the low point of the basin or playa. The sustained 
release of produced water from CBM wells could accumulate in closed basins as 
water is evaporated leaving its dissolved minerals, like sodium, behind as solids. 
Also, regardless of the salinity levels in the inflows and playa soils, the long-term 
ponding of playa bottoms would alter the normally dry soil/playa bottom condi- 
tions and would result in changes in soil conditions (BLM 1999c). 


The development of saline and wet soil conditions could be minimized by avoid- 
ing discharge in or upstream from areas where water could become concentrated 
in the soils or where soils are already saline. Even with these practices, water 
quality and soils in the Project Area should be monitored for high salinity and 
SAR levels. 


Effects similar to those described in closed basins could occur in infiltration res- 
ervoirs. Avoiding constructing infiltration reservoirs on highly saline areas would 
reduce the effects to soils. Locating reservoirs on area where water could easily 
move through the soils, such as soils with low potential for compaction, high 
permeability and porous bedrock would reduce the potential for saturation of the 
soil. 


Reclamation of saline soils can be difficult and no method that works in all situa- 
tions has yet been found. Possible methods include raising salt-resistant crops, 
and repeatedly flooding the affected area with low SAR water. The success of 
these methods would depend on soils types, salinity values, and drainage charac- 
teristics of the area. 
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Poor Revegetation Potential 


Poor revegetation potential is a concern with soil series WY049, WY0SO, 
WY065, WY066, WY082, WY125, WY127, WY206, WY207, WY208, 
WY209, WY210, and WY211 located in northern Campbell County, throughout 
Converse County, east of Interstate-25 in Sheridan County, and in Johnson 
County along the Interstate-25 corridor to Buffalo, and along the Powder River 
(Figure 4—42). These series all have capability classes indicating that the soil 
would respond poorly to reclamation (Appendix F). About 108,292 acres in the 
long term and 55,139 acres in the short term would be disturbed on soils with 
poor revegetation potential. 


All previously discussed hazards have a potential effect on revegetation potential. 
Thus, COAs associated with all other categories in this section would aid in rec- 

_ lamation. Mixing of soil materials during excavation or compaction, especially in 
soil series listed above, where one or two dominant soils have poor revegetation 
potential, could have an effect on reclamation and future productivity. The COAs 
do not mention avoiding soil mixing, but this mitigation measure is recom- 
mended by numerous soil surveys in the area. WY206 and WY211 should be 
avoided in areas where the soil is shallow or on steep slopes as all three major 
soil types in these series have poor revegetation potential. 


Prime Agricultural Soils 


Prime agricultural soils are found in soil series WY004, WY048, WY049, 
WY051, WY055, WY064, WY065, WY066, WY124, WY126, WY130, 
WY207, WY208, WY209, and WY210 located in central Campbell County, 
throughout Converse and Sheridan Counties, in Johnson County along the Inter- 
state-25 corridor, and along the Powder River (Figure 4-42). These series all 
have one or more major constituents identified by the Wyoming state office of 
the Natural Resources Conservation Service as Prime Agricultural Soils (Appen- 
dix F). About 106,068 acres in the short term and 52,414 acres in the long term 
would be disturbed on Prime Agricultural soils. 


All previously discussed hazards have a potential effect on soil productivity. 
Thus, COAs associated with all other categories in this section would aid in rec- 
lamation. Mixing of soils that are not prime agricultural soils with prime agricul- 
tural soils during excavation or compaction could have an effect on reclamation 
and future productivity. 


Alternative 2 


Alternative 2A 


Under this alternative, 230,886 total acres of disturbance would occur in the short 
term and 127,693 acres in the long term. This is an increase in area of about 
18,894 acres from Alternative 1, which can be entirely attributed to a change in 
water handling methods. Table 4-8 and Table 4~9 show disturbances for each 
soil and hazard type under this alternative. 
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Alternative 2A emphasizes the use of infiltration impoundments to dispose of 
CBM produced water. Surface discharge (and all associated treatments) would be 
decreased and LAD and containment reservoirs would be increased. The increase 
in disturbed acreage would correspond to not only a rise in soil loss, but a change 
in the type of disturbance as well. 


Per acre, reservoirs require much more construction than surface discharge due to 
the amount of excavation. Reservoirs also cause much deeper soil disturbance, 
increasing the chance for mixing of soils layers. Based on the amount of excava- 
tion and the depth of disturbance, construction of reservoirs would lead to greater 
stockpiles of soils, increasing the chance for wind and water erosion. A greater 
number of reservoirs would also increase compaction of the soils due to construc- 
tion and the weight of the water. Because water discharge to natural drainages 
would have a much higher infiltration rate than the infiltration and containment 
reservoirs, actual infiltration of produced water would be decreased under Alter- 
native 2A. Effects to soils downstream from Project Area would prcbably be re- 
duced under a reduction in surface discharge. Increased LAD would increase the 
amount of infiltration, but this increase would be offset by decrease in surface 
discharge. In all, Alternative 2A would reduce surface discharge and infiltration, 
but would increase the potential for wind and water erosion, soil mixing, and 
compaction. 


Alternative 2B 


Under this alternative, 222,860 total acres of disturbance would occur in the short 
term and 119,667 acres in the long term. This is a decrease in area by 8,026 acres 
from Alternative 2A, and an increase in area of 10,868 acres from Alternative 1, 
which can be entirely attributed to a change in water handling methods. Table 4— 
8 and Table 4—9 show disturbances for each soil and hazard type under this alter- 
native. 


The decrease in total disturbed acreage from Alternative 2A is due to the increase 
in surface discharge (and all associated treatments) and the decrease in infiltra- 
tion and containment impoundments. Like Alternative 2A, Alternative 2B em- 
ploys greater infiltration impoundments and LAD with less surface discharge 
than Alternative 1. 


Differences in disturbance from Alternative | be would similar to those described 
in Alternative 2A, except on a smaller scale. Due to the increase in surface dis- 
charge and decrease in containment and infiltration reservoirs, infiltration would 
increase, but the potential for wind and water erosion, soil mixing, and compac- 
tion would decrease from Alternative 2A to Alternative 2B. 


Alternative 3 


The No Action Alternative would not authorize additional natural gas develop- 
ment of federal leases within the Project Area. No wells on federal minerals 
would be drilled, but facilities associated with fee and state wells could be built 
on federal surface. Wells on private and state leases would probably be drilled. 
Under this alternative, 90,807 total acres of disturbance would occur in the short 
term and 45,057 in the long term. This would correspond to a decrease in distur- 
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bance and soil loss. Water handling methods would be proportionate to Alterna- 
tive 1. 


Cumulative Effects 


Alternative 1 


By the end of 2001, approximately 12,077 CBM wells would have been drilled in 
the Project Area (Figure 442). Assuming one third of these wells would still be 
under construction, these wells and their associated facilities would disturb an 
estimated 12,372 acres in the short term and 14,936 acres in the long term. As 
much as 17,600 acres may be affected by future non-CBM well development in 
the long run and 14,432 acres in the short term. 


Due to the widespread nature of CBM development, concentrated impacts on 
soils are not likely, except at reservoirs, LAD sites, and pipeline routes. Other 
resources in the Project Area could be affected by the changes in soils as well. 
The large amounts of disturbed and stockpiled soils at reservoirs and LAD sites 
could affect air quality in the area due to wind erosion. Additional wildlife and 
cattle usage around reservoirs would further disturb soils through increased traf- 
fic and loss of vegetation cover. If trenches were allowed to gully, long pipelines 
could change drainage patterns in the sub-watersheds. Sedimentation from water 
erosion could change water quality and fluvial characteristics of streams and riv- 
ers in the sub-watersheds of the Project Area. Since disturbed soils with a con- 
ductivity of 16 mmhos/cm could release as much as 0.8 tons/acre/year of sodium, 
SAR of water in the sub-watersheds could be altered by saline soils (BLM 1999). 
Soils in floodplains and streambeds may also be affected by high SAR and TDS 
produced water. Methane migration could affect soils by driving oxygen out and 
producing toxic levels of sulfur, both of which could reduce the productivity in 
the soil. 


In addition to oil and gas activities, uranium, coal, sand, gravel and scoria mining 
occur within the Project Area. In 20 years, the long-term surface disturbances 
associated with reasonably foreseeable mineral and energy resource projects may 
be 165,000 acres or about two percent of the Project Area. Construction activi- 
ties, such as excavation, compaction, and soil mixing, related to mining would 
affect soils in much the same way as activities related to CBM activities. 


Due to the potential effects on prime agricultural soils and water quality in the 
project area, impacts to agriculture could occur. CBM facilities should be located 
with agricultural concerns in mind, and TDS and SAR should be monitored, es- 
pecially in water used for irrigation, livestock, and human consumption. 


Disturbance related to urban and residential acres and recreational activities may 
increase due to increased CBM activity. Recreational activities, like hunting and 
off-roading, could increase due to the proliferation of roads from CBM develop- 
ment. While urban and residential development would likely follow COAs for 
mitigation of effects to soils, recreationists may not. Traffic on CBM roads 
should be monitored to insure that unnecessary impacts to soils do not occur. 
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Alternative 2A 


The cumulative impacts of Alternative 2A are not expected to vary from those 
described for Alternative 1. 


Alternative 2B 

| The cumulative impacts of Alternative 2B are not expected to vary from those 
described for Alternative 1. 

Alternative 3 


Due to the decreased amount of CBM activity under Alternative 3, al! cumulative 
impacts described for Alternative | are expected to decrease, except those related 
to mineral and energy resource projects. 


Air Quality and Climate 


No significant, adverse impacts to climate are anticipated from implementation 
of any development alternative. Potential impacts to air quality were analyzed as 
described below. 


issues, Impact Types, and Criteria 

Fugitive dust and exhaust from construction activities, along with air pollutants 

emitted during operation (i.e., well operations, injection well and pipeline com- 
pressor engines, etc.), are potential causes of unacceptable decreases in air qual- 
ity. These issues are more likely to generate public concern where naturai gas 
| development activities occur near residential areas. The Crow Tribal Council and 
the Federal Land Managers (FLMs) have expressed concerns regarding potential 
visibility and atmospheric deposition (acid rain) impacts within distant down- 
wind PSD Class I and PSD Class II areas in Wyoming, Montana, southeastern 
North Dakota, eastern South Dakota, and northwestern Nebraska. 


Potential air quality impacts from potential development were analyzed and re- 
ported in the sections on Alternative | (Proposed Action) and Cumulative Im- 
pacts. This analysis was prepared solely under the requirements of NEPA to as- 
sess and disclose reasonably foreseeable impacts to both the public and the Bu- 
reau decision maker before a Record of Decision is issued. Due to the prelimi- 
| nary nature of this NEPA analysis, it should be considered a “reasonable, but 
conservative” upper estimate of predicted impacts. Actual impacts at the time of 
development (subject to air pollutant emission source permitting) are likely to be 
less. 


The air quality impact assessment was based on the best available engineering 
data and assumptions, meteorology data, and dispersion modeling procedures, as 
well as professional and scientific judgment. However, where specific data or 
procedures were not availabie, “reasonable, but conservative” assumptions were 
incorporated. For example, the Alternative | air quality impact assessment as- 
sumed that all CBM wells would go into production (no dry holes), then operate 
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at full production levels (no shut-ins) for about seven years, with an overall 20- 
year life of project (LOP). 


Potential direct, indirect and cumulative air quality impacts were analyzed to 
predict maximum potential near-field ambient air pollutant concentrations and 
potential hazardous air pollutant (HAP) impacts, as well as to determine maxi- 
mum far-field ambient air pollutant concentrations, visibility and atmospheric 
deposition (acid rain) impacts. 


Air pollution impacts are limited by state, tribal and Federal regulations, stan- 
dards, and implementation plans established under the Clean Air Act and admin- 
istered by the applicable air quality regulatory agency (including the Wyoming 
Department of Environmental Quality - Air Quality Division (WDEQ-AQD) or 
the EPA). Although not applicable to the development alternatives, the Depart- 
ments of Environmental Quality for Montana, South Dakota, and Nebraska have 
similar jurisdiction over potential air pollutant emission sources in their respec- 
tive States, which can have a cumulative impact with WDEQ-AQD approved 
sources. Air quality regulations require proposed new, or modified existing, air 
pollutant emission sources (including gas compression facilities) undergo a per- 
mitting review before their construction can begin. Therefore, the applicable air 
quality regulatory agencies have the primary authority and responsibility to re- 
view permit applications and to require emission permits, fees and control de- 
vices, prior to construction and/or operation. The U.S. Congress (through the 
Clean Air Act Section 116) also authorized local, state and tribal air quality regu- 
latory agencies to establish air pollution control requirements more (but not less) 
stringent than Federal requirements. Additional site-specific air quality analysis 
would be performed, and additional emission control measures (including a 
BACT analysis and determination) may be required by the applicable air quality 
regulatory agencies to ensure protection of air quality resources. 


In addition, under FLPMA and the Clean Air Act, BLM cannot authorize any 
activity that does not conform to all applicabie local, state, tribal and Federal air 
sive air quality impact assessment technical support document was prepared to 
analyze potential impacts from the development alternatives, as well as other rea- 
sonably foreseeable emission sources, and is available for review (Argonne 
2001). 


federally enforced legal requirements to ensure air pollutant concentrations will 
and Wyoming Ambient Air Quality Standards which set maximum limits for 
several air p~** ‘ents, and PSD increments which limit the incremental increase 
of cer*9*" .:. , calutants (including NO», PMjo, SO) above legally defined base- 
line co’ic: “ir tion levels. These legal limits are presented in Table 3-13. 


Whe: gal limits have not been established, the BLM uses the best available 
scientific information to identify thresholds of significant adverse impacts. 
Thresholds have been identified for HAP exposure, incremental cancer risks, a 
“just noticeable change” in potential visibility impacts, and potential atmospheric 
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described under Alternative 1 (Proposed Action) and under Cumulative impacts. 


| impacts Common to All Alternatives 
Air quality impacts would occur during construction (due to potential surface 
disturbance by earth-moving equipment, vehicle traffic fugitive dust, well testing, 
and drilling ng and vehicle engine exhaust) and production (including non-CBM 
gine exhausts). The amount of air pollutant emissions during construction would 
be controlled by watering disturbed soils, and by air pollutant emission limita- 
tions imposed by applicable air quality regulatory agencies. Actual air quality 
impacts depend on the amount, duration, location and emission characteristics of 
sce Giniaiin Gain, & adh @ GREED eens Gua aaa 
and direction, precipitation, relative humidity, etc. ). 


Alternative 1 

tions of applicable state, tribal or Federal air quality regulations or standards are 
expected to occur as a result of direct, indirect, or cumulative CBM and non- 
CBM development-related air pollutant emissions (including construction and 
Operation). 

Air pollutant dispersion modeling was performed to quantify potential “reason- 
able, but conservative” PM,» and SO, impacts during construction bascd on the 
individual pollutant’s period of maximum potential emissions. The EPA 
CALPUFF dispersion model was used with meteorological data generated by the 
MM4 (mesoscale model) and CALMET models. These meteorology data were 
combined with air pollutant emission values to predict maximum potential con- 
centrations in the vicinity of assumed well and compressor engine emission 
sources for comparison with applicable air quality standards and PSD Class II 
increments (Argonne 2001 ). 


Construction emissions would occur during potential road and well pad construc- 
natural gas my be vented. Since the burned natural gas is “sweet™ (docs not con- 
tain sulfur compounds), no objectionable odors are likely to occur. 


Maximum potential near-field particulate matter emissions from traffic on un- 
paved roads and during well pad construction were used to predict the maximum 
24-hour and annual average PM, concentrations. )Aaxnwm air pollutant emis- 
sions from each well would be temporary (i.e., occurring «uring a short construc- 
tion period) and would occur in isolation, withou signifi. wtly interacting with 
adjacent well locations. Particulate matter emissio.s from weil pad and resource 
road construction would be minimized by application of water. The control effi- 


ciency of the dust suppression was computed at 50 percent during construction. 
The maximum potential particulate matter concentrations at least 650 feet 
(200 m) from road and 0.5 miles (805 m) from well emission sources (including 
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representative background values) would be nearly 55 yg/m' (24-hour PM,o). 
well below the 24-hour PM,, NAAQS of 150 g/m’. In addition, predicted par- 
ticulate matter concentrations would decrease rapidly beyond 200 m from the 
emission source. Since these PM,. construction emissions would be temporary, 


The predicted maximum 24-hour concentrations over-estimate actual expecter 
PM, concentrations because the maximum modeled concentrations from the 
proposed activities are assumed to coincide with the maximum measured back- 
ground concentrations. However, the meteorological conditions that lead to both 
situations would be very different, and are not likely to occur at the same location 
and the same time. 


The maximum short-term (3- and 24-hour) SO, emissions would be generated by 

drilling ngs and other diesel engines used during ng-up, drilling, and completion 

operations (sulfur is a trace element in diesel fuel). These SO, emissions would 

be temporary, occurring only during the temporary construction period at each 

well location. The maximum modeled concentrations (including representative 

background values of 8 yg/m") would be nearly 18 yg/m’ (3-hour) and 12.5 
pg/m’ (24-hour). 


Therefore, predicted short-term SO; concentrations would be below the 3-hour 
SO, National and Wyoming Ambient Air Quality Standards of 1,300 yg/m’ (3- 
hour), as well as the Wyoming SO, Ambient Air Quality Standard of 260 g/m’ 
(24-hour). Since these SO, construction emissions would be temporary, PSD in- 


crements are not applicable. 


Air pollutant dispersion modeling was also performed to quantify potential “rea- 
sonable, but conservative” CO, NO, and HAP impacts during operation, based on 
the penod of maximum potential emissions and other emission sources located in 
the Project Area (including Alternative | and other reasonably foresecable 
sources.) Operation emissions (primarily CO and NO,) would occur due to in- 
compressor stations. It is anticipated additional field-wide compression would be 
approximately 800,000 hp (at more than 250 new compressor station locations). 
Since produced natural gas is nearly pure methane and ethane, with little or no 
liquid hydrocarbons, no significant direct VOC emissions would occur due to 
well operations. 


The maximum direct CO impacts during operation were predicted to be nearly 
855 g/m’ (1-hour) and 796 yg/m’ (8-hour). When these values are added to the 


assumed background concentrations of 3,500 g/m’ and 1.500 yg/m’, respec- 
tively, they become 4354 g/m’ (1-hour) and 2295 g/m’ (8-hour), demonstrat- 
ing compliance with both the Wyoming and NAAQS of 40,000 pg/m’ (1-hour) 
and 10,000 yg/m’ (8-hour). 


Maximum direct NO, impacts during operations were predicted based on as- 
sumed oxides of nitrogen (NO,) emissions from reasonably foreseeable CBM 
recovery wells, and booster and reciprocating pipeline compressor engines. A 


NO, emissions rate of 1.5 g/hp-hr was used. Compressor engines recently permit- 
ted by the WDEQ-AQD have an average potential NO, emission rate of 1.0 g/hp- 
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hr. The maximum potential near-field NO, concentrations were determined by 
multiplying maximum predicted NO, concentrations by 0.75, in accordance with 
standard EPA methodology (40 CFR 51, Appendix W, Section 6.2.3). 


The maximum predicted direct annual NO, impact was 14.2 g/m’, which 1s 
nearly 57 percent of the applicable annual PSD Class I] increment of 25 pg/m’. 
When this value 1s added to the assumed representative background concentra- 


tion (16.5 g/m’), the resulting predicted maximum total impact of 30.7 yg/m’ 1s 
also well below the applicable NO, NAAQS of 100 pg/m’* (annual). 


As stated previously, all NEPA analysis comparisons to the PSD Class I] incre- 
ments are intended to evaluate a threshold of concern, and do not represent a 
regulatory PSD Increment Consumption Analysis. 


Maximum HAP (formaldehyde) impacts were predicted for the booster and re- 
ciprocating pipeline compressor engines. Since neither the WDEQ-AQD nor 
EPA have established HAP standards, predicted 8-hour HAP concentrations were 
compared to a range of 8-hour state maximum Acceptable Ambient C oncentra- 
tion Levels (AACL; EPA 1997a). The maximum predicted cumulative 8-hour 
formaldehyde impact was 11.5 pg/m’, which is within the range of states” 
AACLs of 4.5 ng/m’ (Pinnellas County Air Pollution Control Board, Florida) to 
71 pg/m’* (State of Nevada, Division of Environmental Protection, Air Quality 
Control). The maximum formaldehyde concentration was predicted to occur at 
320 m (less then 1/4 mile) adjacent to a compressor station: as the distance from 


Long-term (70-year) exposures from suspected carcinogenic emissions (e.z., 
formaldehyde) were used to estimate the minimum distance for residential in- 
cremental cancer nsk exposure below acceptable thresholds. These were calcu- 
lated based on EPA (1997b) unit risk factors for carcinogenic constituents. Two 
estimates of cancer risk were made: one that corresponds to a most likely expo- 
sure (MLE) condition, and one reflective of the maximally exposed individual 
(MEI). The estimated cancer risks were adjusted to account for duration of expo- 
sure and time spent at home. 


gine to experience an incremental cancer risk below the 1 x 10° to 100 x 10° 
threshold (associated with long-term exposure to formaldehyde) would be 350 
meters. Under the MEI analysis, the estimated distance would be 400 meters. 
Therefore, the predicted incremental cancer risks for the inhalation pathway all 
fall below the 1 x 10° to 100 x 10° threshold range beyond 460 meters from the 
largest compressor engine. This distance would be even further for smaller com- 
pressors. Given the conservative nature of these analyses, the predicted exposures 
are likely to overstate actual exposures, and the potential incremental cancer risks 
would not be significant. 

When reviewing the predicted near-field development alternative impacts, it is 
important to understand the “reasonable, but conservative” assumptions made 
regarding potential resource development. In developing this analysis, there is 
uncertainty regarding ultimate development (i.e., number of wells, equipment to 
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be used, specific locations). The analysis was also based on a reasonably foresee- 
able development scenario, including several conservative assumptions: 


>» Maximum assumed background air pollutant concentrations were assumed to 
occur throughout the LOP at all locations in the region, even though moniior- 
ing is primarily conducted in urban or industrial areas, rather than the rela- 
tively clean rural areas. In addition, the maximum predicted air quality im- 
pacts would occur only in the vicinity of the anticipated emission sources. 
Actual impacts would be less further away from the predicted points of 
maximum. 


>» All emission sources were assumed to operate at their reasonably foreseeable 
maximum emission rates simultaneously throughout the LOP. Given the 
number of sources included in this analysis, the co-probability of such a sce- 
nario actually occurring over an entire year (or even 24-hours) is small. 
While this assumption is typically used in modeling analyses, the resulting 
predicted impacts will be overstated. 


>» All proposed natural gas wells were assumed to be fully operational (no dry 
holes), and remain operating (no shut ins) for about 7 years, with an overall 
20-year LOP. 


>» The total proposed booster and reciprocating pipeline compression engines 
(nearly 800,000 hp) were assumed to operate at their rated capacities con- 
tinuously throughout the LOP (no phased increases or reductions). In reality, 
compression equipment would be added or removed incrementally as re- 
quired by the well field operation, compressor engines would operate below 
full horsepower ratings, and it is unlikely all compressor stations would op- 
erate at maximum levels simultaneously. 


>» Total predicted short-term air pollutant impact concentrations were assumed 
to be the sum of the assumed maximum background concentration, plus the 
predicted maximum cumulative modeled concentrations, which actually oc- 
cur under very different meteorological conditions and are not likely to coin- 
cide. 


> The HAP analyses assumed all equipment would operate simultaneously at 
the maximum emission levels continuously throughout the overall 20 year 
LOP. 


Given these numerous “reasonable, but conservative” analysis assumptions, 
which may actually compound one another, the predicted impacts represent an 
upper estimate of potential air quality impacts which are unlikely to actually be 
reached. However, even applying these “reasonable, but conservative” analysis 
assumptions, predicted impacts are below applicable regulatory limits, and the 
scientific evidence is not compelling that reasonably foreseeable significant ad- 
verse impacts would occur. 


It is important to note that before actual development could occur, the applicable 
air quality regulatory agencies (including the state, tribe or EPA) would review 
specific air pollutant emissions pre-construction permit applications that examine 
source-specific air quality impacts. As part of these permits (depending on source 
size), the air quality regulatory agencies could require additional air quality im- 
pacts analyses or mitigation measures. Thus, before development occurs, addi- 
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tional site-specific air quality analyses would be performed to ensure protection 
of air quality. 


Alternatives 2A and 2B 


Significant air quality impacts would not occur under this Alternative. Potential 
air quality impacts would be less than those described under Alternative | (Pro- 
posed Action) above. 


Alternative 3 


Significant air quality impacts would not occur under this Alternative. Potential 
air quality impacts would be less than those described under Alternative | (Pro- 
posed Action) above. 


impacts from Temporary Generation 


The exact number of temporary natural gas and diesel generators for compressor 
stations cannot be predicted, but at any one time there may be as many as 400 
portable diesel generators and 70 portable gas generators operating. Typical 
emission factors for these generators are shown on Table 4-10. Table 4—11 
shows the potential ground-level concentrations resulting from operation of these 
temporary generators. 


Table 4-10 Emission factors for Temporary Generation 


Emission Factor Range 


Pollutant _(g/hp-hr) 
NO, 0.7 - 1.5 
PM io 0.03 — .07 
SO, 0.002 

CO 0.3 — 2.0 
Voc 0.5 — 1.0 
HCHO 0.05 — 0.2 


Table 4-11 Near-Field Concentrations from a Single Temporary 


Generator 
a a ie a eS ae ae ee cn 

Averaging Concentration Range WAAQS 
Pollutant Time (ig/m’) (ug/m’) 
NO, Annual 1.9-7.5 100 
SO, Annual 0.007 - 0.013 60 
24 hour 0.09 - 0.3 260 
3 hour 0.2 -0.4 1300 
PM o/PM> ; Annual 0.1-0.4 15 
24 hour 1.5-5.3 65 
CO 8 hour 33.2 - 242.9 10,000 


1 hour 55.3 — 403.1 40,000 
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Cumulative impacts 


Based on a separate assessment predicting potential far-field (cumulative) air 
quality impacts (Argonne 2001), the EPA CALMET/CALPUFF dispersion 
model was used to predict maximum potential air quality impacts at downwind 
mandatory Federal PSD Class I areas, and other “sensitive receptors,” to: 1) de- 
termine if the PSD Class I NO, increment might be exceeded; 2) calculate poten- 
tial nitrate and sulfate atmospheric deposition (and their related impacts) in sensi- 
tive lakes; and 3) predict potential impacts to visibility (regional haze). 


Meteorological information was assembled to characterize atmospheric transport 
and dispersion from several data sources, including: 


>» 20 km gridded MM4 (mesoscale model) values with continuous four- 
dimensional data assimilation. 

» Hourly surface observations (wind speed, wind direction, temperature, 
cloud cover, ceiling height, surface pressure, relative humidity, and pre- 
cipitation). 

» Twice-daily upper air vertical profiles (wind speed, wind direction, 
temperature and pressure). 

> PRISM adjusted hourly precipitation measurements. 


Potential “reasonable, but conservative” air pollutant emissions from Alternative 
1 (Proposed Action) sources were combined with other reasonably foreseeable 
facilities to determine the total potential cumulative air quality impacts. These 
other “reasonably foreseeable” facilities included development associated with: 
1) approximately 458 emission sources permitted by the WDEQ-AQD; 2) ap- 
proximately 34 emission sources permitied by the MTDEQ-AWM; and 3) ap- 
proximately 13 emission sources permitted within the states of North Dakota, 
South Dakota and Nebraska. 


As described under Alternative | above, potential NO, emissions from reasona- 
bly foreseeable booster and reciprocating compressor stations, and SO, emissions 
from construction equipment, were analyzed to predict potential impacts at 16 
PSD Class I areas located in Wyoming, Montana, North and South Dakota (Ar- 
gonne 2001). Table 4-12 presents the maximum modeled concentration at the 
specified PSD Class I Area; other PSD Class I areas had lower predicted impacts. 
Therefore, all potential direct cumulative NO, and SO, impacts would be at or 
below applicable PSD Class I increments. 


Table 4-12 Maximum Predicted PSD Class I Area Cumulative Impacts 


(in pg/m’) - Alternative 1 

Maximum Modeled Class | 
Pollutant/A veraging Period Class | Area Concentration Increment 
Nitrogen dioxide - Annual Wind Cave NP 0.5 2.5 
Sulfur dioxide - Annual Wind Cave 0.13 2 
Sulfur dioxide - 24-hour — N. Cheyenne Res. 1.38 5 
Sulfur dioxide - 3-hour N.C ne Res. 3.69 25 
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It should be noted that this comparison is not a complete PSD Increment Con- 
sumption Analysis, but an assessment indicating that the increment would not be 
exceeded by the cumulative emission sources. Many of the potential air pollutant 
emission sources were analyzed at their maximum permitted levels; actual emis- 
sions and their related air quality impacts are typically less. At the time of a pre- 
construction air quality permit application, the applicable air quality regulatory 
agencies may require a much more detailed PSD Increment Consumption Analy- 
sis. 


Several lakes within four FS designated wilderness areas were identified as being 
sensitive to atmospheric deposition and for which the most recent and complete 
data have been collected. The FS has also identified the following “Limit of Ac- 
ceptable Change” regarding potential changes in lake chemistry: no more than a 
10 percent change in acid neutralizing capacity (ANC) for those water bodies 
where the existing ANC is at or above 25 microequivalents per liter (yeq/l) and 
no more than a | peq/I change for those extremely sensitive water bodies where 
the existing ANC is below 25 pegq/l. Based on a Rocky Mountain Region FS 
screening method (FS 2000), Table 4-13 demonstrates that potential impacts to 
sensitive lakes would be below applicable significance thresholds from the Alter- 
native | emission sources. No sensitive lakes were identified by either the NPS or 
USFWS. 


Table 4-13 Predicted Total Cumulative Change in Acid Neutralizing 
Capacity at Sensitive Area Lakes (percent change) 


Baseline ANC Area Change Thresholds 


Sensitive Area Lake (ueq/L) (hectares) (percent) (percent) 
Bridger Wilderness Area Black Joe Lake 69.0 890 0.8 10 
Deep Lake 61.0 205 0.9 10 
Hobbs Lake 68.0 293 0.3 10 
Cloud Peak Wilderness Area Emerald Lake 55.3 293 4.1 10 
Florence Lake 32.7 417 7.8 10 
Fitzpatrick Wilderness Area _ Ross Lake 61.4 4,455 0.4 10 


Since the development alternative and cumulative air pollutant emission sources 
constitute many small sources spread out over a very large area, discrete visible 
plumes are not likely to affect the mandatory Federal PSD Class I areas, but the 
potential for cumulative visibility impacts (increased regional haze) is a concern. 
Regional haze degradation is caused by fine particles and gases scattering and 
absorbing light. Potential changes to regional haze are calculated in terms of a 
perceptible “just noticeable change” (1.0 deciview) in visibility when compared 
to background conditions. 


A 1.0 deciview change is considered a small but noticeable change in haziness as 
described in the Preamble to the EPA Regional Haze Regulations (64 FR 35725, 
I11.C.). A 1.0 deciview change is defined as about a 10 percent change in the ex- 
tinction coefficient (corresponding to a 2 to 5 percent change in contrast, for a 
“black target” against a clear sky, at the most optically sensitive distance from an 
observer), which is a small but noticeable change in haziness under most circum- 
stances when viewing scenes in mandatory Federal Class I areas. 
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It should be noted that a 1.0 deciview change is not a “just noticeable change” in 
all cases for all scenes. Visibility changes less than 1.0 deciview are likely to be 
perceptible in some cases, especially where the scene being viewed is highly sen- 
sitive to small amounts of pollution, such as due to preferential forward light 
scattering. Under other view-specific conditions, such as where the sight path to a 
scenic feature is less than the maximum visual range, a change greater than 1.0 
deciview might be required to be a “just noticeable change.” 


However, this NEPA analysis is not designed to predict specific visibility im- 
pacts for specific views in specific mandatory Federal PSD Class | areas based 
on specific project designs, but to characterize reasonably foreseeable visibility 
conditions that are representative of a fairly broad geographic region, based on 
“reasonable, but conservative” emission source assumptions. This approach is 
consistent with both the nature of regional haze and the requirements of NEPA. 
At the time of a pre-construction air quality PSD permit application, the applica- 
ble air quality regulatory agency may require a much more detailed visibility im- 
pact analysis. Factors such as the magnitude of deciview change, frequency, time 
of the year, and the meteorological conditions during times when predicted visi- 
bility impacts are above the 1.0 deciview threshold (as well as inherent conserva- 
tism in the modeling analyses) should all be considered when assessing the sig- 
nificance of predicted impacts. 


The FS, NPS and USFWS have published their “Final FLAG Phase I Report” 
(Federal Register, Vol. 66 No. 2, dated January 3, 2001), providing “a consistent 
and predictable process for assessing the impacts of new and existing sources on 
AQRVs” including visibility. For example, the FLAG report states “A cumula- 
tive effects analysis of new growth (defined as all PSD increment-consuming 
sources) on visibility impairment should be performed,” and further, “If the visi- 
bility impairment from the proposed action, in combination with cumulative new 
source growth, is less than a change in extinction of 10 percent [1.0 deciview] for 
all time periods, the FLMs will not likely object to the proposed action.” In addi- 
tion, the FLAG procedures were also applied using WDEQ-AQD provided back- 
ground extinction values. 


Although the FLAG procedures were primarily designed to provide analysis 
guidance to Clean Air Act PSD permit applicants, Table 4—14 uses the “Final 
FLAG Phase I Report” procedures for this NEPA analysis. 


Table 4-14 Predicted Visibility Impacts in PSD Class I Areas from 
Cumulative Sources — FLAG Method (Number of Days 
Predicted to Equal or Exceed a 1.0 Deciview “Just Noticeable 


Change”) 

IAAI SA RE EET a a ST ED 

Class | Area Alternative 1 _ Alternative 2A Alternative 2B Alternative 3 

Badlands National Park 3 3 3 2 

Bridger Wilderness Area 0 a) 0 0 

Fitzpatrick Wilderness Area 0 0 0 0 

N. Absaroka Wilderness Area 1 0 0 0 

N. Cheyenne Reservation 10 10 9 6 

Washakie Wilderness Area 1 l 1 0 

Wind Cave National Park 4 3 3 2 
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Based on multiple iterations of the non-steady state CALPUFF dispersion model- 
ing system, including the CALMET meteorological model, for five different de- 
velopment alternatives, potential visibility impairment of 1.0 dV or greater 
ranged from none to ten days. In addition, the air quality impact assessment also 
analyzed potential visibility (regional haze) impacts at nine PSD Class II areas 
not subject to the Clean Air Act visibility protection regulations. 


If visibility impacts are predicted to equal or exceed 1.0 deciview at any PSD 
Class I area based on the FLAG/WYO analysis, then a daily impact analysis 
based on monitored optical and relative humidity conditions should be per- 
formed. 


Since the 1.0 deciview threshold was predicted to be reached at Northern Chey- 
enne Reservation based on the FLAG analysis methodology, the maximum mod- 
eled impacts to that area were compared to representative measured optical and 
relative humidity values on a daily basis. 


When reviewing the predicted cumulative impacts, it is important to understand 
the “reasonable, but conservative” assumptions made regarding potential re- 
source development. In developing this analysis, there is uncertainty regarding 
ultimate development (i.e., number of wells, equipment to be used, specific loca- 
tions). The analysis was also based on a reasonably foreseeable development 
scenario, including several conservative assumptions: 


> All emission sources were assumed to operate at their reasonably foresee- 
able maximum emission rates simultaneously throughout the LOP. Given 
the number of sources included in this analysis, the co-probability of such 
a scenario actually occurring over an entire year (or even 24-hours) is 
small. While this assumption is typically used in modeling analyses, the 
resulting predicted impacts will be overstated. 


> All proposed natural gas wells were assumed to be fully operational (no 
dry holes), and remain operating (no shut ins) for about 7 years, with an 
overall 20-year LOP. 


> The total proposed booster and reciprocating pipeline compression engines 
(nearly 800,000 hp) were assumed to operate at their rated capacities con- 
tinuously throughout the LOP (no phased increases or reductions). In real- 
ity, compression equipment would be added or removed incrementally as 
required by the well field operation, compressor engines would operate be- 
low full horsepower ratings, and it is unlikely all compressor stations 
would operate at maximum levels simultaneously. 


>» The atmospheric deposition impact analysis assumed no other ecosystem 
components would affect lake chemistry for a full year (assuming no 
chemical buffering due to interaction with vegetation or soil materials). 


>» The visibility impact analysis assumed seasonal “natural background” op- 
tical conditions would occur simultaneously every day throughout each 
mandatory Federal PSD Class I Area, and that a 1.0 deciview “just notice- 
able change” would be a reasonably foreseeable significant adverse im- 
pact, although there is no applicable state, tribal or Federal regulatory visi- 
bility standards. 


4-111 PRB O & G DEIS 


Chapter 4 —- Environmental Consequences 


Table 4-15 Predicted Visibility Impacts in PSD Class I Areas — Daily Analysis 
Method (Number of Days Predicted to Equal or Exceed a 1.0 


Deciview “Just Noticeable Change”) 
ne 
PSD Class | Area 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 
Northern Chevenne Reservation ; 

Alternative | 6 6 10 13 8 i] 9 14 12 11 14 
Alternative 2A 6 6 9 13 8 8 8 14 10 1] 13 
Alternative 3 4 = 9 4 4 6 9 5 6 7 


Given these numerous “reasonable, but conservative” analysis assumptions, 
which may actually compound one another, the projected impacts represent an 
upper estimate of potential air quality impacts which are unlikely to actually be 
reached. However, even applying these “reasonable, but conservative” analysis 
assumptions, most predicted impacts are below assumed threshold limits, and 
scientific evidence is not compelling that reasonably foreseeable significant ad- 
verse impacts would occur. 


It is important to note that before actual development could occur, the applicable 
air quality regulatory agencies (including the state, tribe or EPA) would review 
specific air pollutant emissions preconstruction permit applications which exam- 
ine source-specific air quality impacts. As part of these permits (depending on 
source size), the air quality regulatory agencies could require additional air qual- 
ity impacts analyses or mitigation measures. Thus, before development occurs, 
additional site-specific air quality analyses would be performed to ensure protec- 
tion of air quality. 


Vegetation 

Direct effects to vegetation would occur from ground disturbance due to con- 
struction of well pads, compressor stations, ancillary facilities, associated pipe- 
lines, and roads. Short-term effects would occur where vegetated areas are dis- 
turbed but later reclaimed within one to three years of the initial disturbance. 
Long-term effects would occur where well pads, compressor stations, roads, wa- 
ter-handling facilities, or other semi-permanent facilities result in loss of vegeta- 
tion and prevent reclamation for the life of the Project. These areas would be re- 
claimed during the abandonment phase. There would be some permanent loss of 
vegetation for roads and other facilities that are not reclaimed. 


Indirect effects to vegetation would occur as a result of Project activities other 
than the direct disturbance or removal of vegetation. Possible indirect effects may 
include: 1) an increase in the potential for the spread of noxious weeds and dis- 
placement of native vegetation, due to increased ground disturbance in the Pro- 
ject Area; 2) alteration of vegetation type distribution due to changes in volume 
and rate of surface water flows, particularly changes in stream flow from inter- 
mittent to perennial; 3) alteration of ecosystem biodiversity due to changes in 
plant species composition, abundance, and distribution; and 4) changes in vegeta- 
tion type distribution which are important to wildlife species dependent on these 
types as habitat. 
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Direct Effects 

Under Alternative 1, direct disturbance would be the primary impact to vegeta- 
tion resources in the Project Area. Approximately 278,633 acres (3.5 percent of 
the Project Area) would be directly disturbed in the short-term. Of the 14 vegeta- 
tion types within the Project Area, direct disturbance would occur across all land 
ownership types in 13 vegetation types including agriculture, barren, coniferous 
forest, forested riparian, herbaceous riparian, mixed-grass prairie, other shrub- 
lands, sagebrush shrublands, shortgrass prairie, shrubby riparian, urban/disturbed, 
water, and wet meadow Table 4-16. The aspen vegetation type would not be dis- 
turbed. Direct disturbance of vegetation would occur in each of the !8 sub- 
watersheds within the Project Area (Table 4—17). 


Table 4-16 Short-term Vegetation Disturbance by Surface Owner — 


Alternative 1 
a a eT 
Disturbance (acres) 
BLM 
_ Vegetation Type BFO CFO FS State Private Total 
Agriculture 31 0 0 146 2,075 2,252 
Aspen 0 0 0 0 0 0 
Barren 362 0 4 286 2.578 3,229 
Coniferous Forest 203 0 9 148 822 1,182 
Forest Riparian 0 0 0 0 11 11 
Herbaceous Riparian 0 6 0 0 0 6 
Mixed Grass Prairie 2,518 1 303 4,060 29,181 36,073 
Other Shrublands 11 0 0 17 28 56 
Sagebrush Shrublands 8,800 22 3.606 5,375 68.174 85,978 
Shortgrass Prairie 18,715 33 7,665 9,091 107,045 142,550 
Shrubby Riparian 15 0 6 116 1,171 1,307 
Urban/Disturbed 0 0 0 0 6 6 
Water 0 0 0 10 403 413 
Wet Meadow 20 0 22 707 4,820 5,569 


11,615 19,957 216,313 278,633 
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Table 4-17 Short-term Vegetation Disturbance by Sub-watershed — Alternative 1 


H 2 3 
a € s e 
pgepeggd?: fq 

g sg e #3 z & : 

z£ “ e) 5 a 

3 2 z 2 2 5 b = = 

, &§ s & |g & ; s s § 
Sub-watershed 3 3 3 & s S = > g 
Little Bighom River 0 0 0 0 0 0 22 0 6 0 0 0 0 0 28 
Upper Tongue River 851 0 213 19 0 0 7,523 0 3,086 3,456 416 0 0 2,707 18,270 
Middle Fork Powder River 0 0 0 10 6 0 22 33 22 39 0 0 0 0 132 
North Fork Powder River 0 0 0 0 0 0 6 0 0 0 0 0 0 0 6 
Upper Powder River 69 0 1,106 259 0 0 8,530 0 29,900 55,008 128 0 0 463 95,462 
South Fork Powder River 0 0 0 6 0 0 6 0 0 6 0 0 0 0 18 
Salt Creek 0 0 0 59 0 0 0 0 204 1,004 0 0 0 0 1,268 
Crazy Woman Creek 0 0 395 12 0 0 1,197 6 6,489 10,533 0 0 0 0 18,631 
Clear Creek 1,124 0 205 39 0 0 6,130 6 4,491 6,495 509 0 403 1,774 21,176 
Middle Powder River 27 0 43 206 0 0 1,478 0 2,031 2,833 6 0 0 88 6,712 
Little Powder River 58 0 317 488 0 0 6,159 0 12,429 £9,458 136 0 0 253 29,298 
Little Missouri River 6 0 0 6 0 0 259 0 143 94 0 0 0 11 519 
Antelope Creek 53 0 192 32 0 0 443 0 10,257 34,433 0 0 0 0 45,410 
Dry Fork Cheyenne River 6 0 T 0 6 0 105 0 50 94 0 0 0 0 27 
Upper Cheyenne River 0 0 28 10 0 0 266 0 2,003 1,496 0 0 0 0 3,803 
Lightning Creek 6 0 6 0 0 0 116 11 105 28 0 0 0 0 272 
Upper Belle Fourche River 52 0 697 37 9 0 3,695 0 14696 17,573 113 0 10 273 «=37,146 
Middle North Platte Casper 0 0 17 0 0 6 116 0 66 0 0 6 0 0 211 
Total 2,252 0 3229 1,182 11 6 36.073 56 85,978 162530 1,307 6 413 5569 278,633 
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The area of long-term disturbances associated with the Project would be less than 
the extent of disturbances presented in (Table 4-16 and Table 4-17). Long-term 
disturbance would affect 128,064 acres (1.6 percent of the Project Area). The 
initial area disturbed during the construction phase is typically larger than the 
area required for the operation phase. After completion of each well and associ- 
ated roads and other facilities, portions of the disturbed areas would be re- 
claimed. Long-term disturbance would still occur in the same 13 vegetation types 
as would short-term disturbance, but the total area that remained disturbed would 
be less. Total long-term disturbance by land ownership type is shown in Table 4— 
18. The areal extent of vegetation that would be permanently lost is not known at 
this time because the percentage of roads to be left unreclaimed is not yet known. 


Table 4-18 Leng-term Vegetation Disturbance by Surface Owner — 


Alternative | 
Sa IT eT I ES 
Disturbance (acres) 
BLM 
___ Vegetation Type BFO CFO FS State Private Total 
Agnculture 17 0 0 73 998 1.088 
Aspen 0 0 0 0 0 0 
Barren 183 0 2 132 1,238 1,554 
Coniferous Forest 122 0 37 86 493 738 
Forest Rapanan 0 0 0 0 2 9 
Herbaceous Riparian 0 5 0 0 0 5 
Mixed Grass Prairie 1.216 9 248 1,927 14.126 17,525 
Other Shrublands 9 0 0 14 23 4 
Sagebrush Shrublands 3,975 18 1,792 2,525 31.696 40007 
Shortgrass Prairie 8.218 27 3.413 4,064 4788 63,571 
Shrubby Riparian 10 0 5 60 237 312 
Urban/Disturbed 0 0 0 0 5 & 
Water 0 0 0 5 202 207 
Wet Meadow 10 0 18 348 2,627 3,001 
Total 13,760 89 5.515 9%231 99.504 128.069 


Long-term disturbance would also occur in all 18 sub-watersheds, but again in 
: lesser amounts. The extent of long-term disturbance in each sub-watershed is 
| shown in Table 4-19. 


Several options for handling CBM produced waters, including surface discharge, 
infiltration, containment, land application disposal (LAD), and injection, would 
also be implemented and would result in short- and long-term disturbance to 
vegetation in the Project Area. Details of the water handling options are dis- 
cussed in Chapter 2. Water handling options would directly disturb vegetation in 
ten of the 18 sub-watersheds within the Project Area (Tables 2-6 and 2-7). The 
total amount of vegetation disturbed as a result of water handling methods 
(32,685 acres) for Alternative | would be more than that for Alternative 3 be- 
cause of the greater number of wells, but less than both Alternatives 2A and 2B, 
where the same number of wells would be drilled, but different water handling 
methods would be used. 
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Table 4-19 Long-Term Vegetation Disturbance by Sub-watershed — Alternative 1 
Disturbance (acres) 
wn 
< wc 
= = z n = v = 
Pe s £ £ &€ € ¢ € 

. < FA : 3 z A ° 2 3 ; 

5 2 £ c s “ fad z 3 

; £552 tba Gy, 3 

s & z & 2 £ # £ 2 £2 F = 
Sub-watershed < < -) D_ z Zw > 2 2 Ee 
Little Bighorn River 0 0 0 0 0 0 18 0 5 0 0 0 0 0 23 
Upper Tongue River 415 0 102 10 0 0 3,559 0 1,431 1,647 156 0 0 1326 8,645 
Middle Fork Powder River 0 0 0 9 0 18 27 18 32 0 0 0 0 109 
North Fork Powder River 0 0 0 0 J 0 5 0 0 0 0 0 0 0 5 
Upper Powder River 36 0 513 129 0 0 3836 0 13,478 24,744 14 0 0 242 42.991 
South Fork Powder River 0 0 0 5 0 0 5 0 0 5 0 0 0 0 15 
Salt Creek 0 0 0 23 0 0 0 0 100 399 0 0 0 0 523 
Crazy Woman Creek 0 0 154 8 0 0 511 5 2.777 4/ii 0 0 0 0 7,965 
Clear Creek 539 0 105 24 0 0 311 5 2.236 3,188 107 0 202 992 10,409 
Middle Powder River 14 0 24 106 0 0 740 0 928 1,347 5 0 0 59 3223 
Little Powder River 24 0 172 366 0 0 3,162 0 6459 4,946 22 0 0 198 15,349 
Little Missour: River 5 0 0 5 0 0 212 0 117 77 0 0 0 4 425 
Antelope Creek 20 0 74 15 0 0 173 0 3,897 13,053 0 0 0 0 17,232 
Dry Fork Cheyenne River 5 0 9 0 5 0 86 0 4] 77 0 0 0 0 223 
Upper Cheyenne River 0 0 16 7 0 0 98 0 67 737 0 0 0 0 1,825 
Lightning Creek 5 0 ‘ 0 0 0 95 9 86 23 0 0 0 0 223 
Unrper Belle Fourche River 25 0 367 32 0 0 1,901 0 7413 8.785 9 0 5 175 18.712 
Middle North Platte Casper 0 0 14 0 0 B) 95 0 84 0 0 5 0 0 173 
Total 1.088 0 1,554 738 9 5 17,525 46 40,07 63,571 312 5 207 3,001 128,069 
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Where surface discharge is selected as the water handling option, produced water 
from CBM wells would be gathered for surface discharge, feeding a small stock 
reservoir or constructed infiltration basin designed for flow through (including 
possible passive or active treatment) and subsequent discharge to a nearby sur- 
face drainage. Surface discharge associated with Alternative 1 would cause direct 
disturbance to vegetation on 7,296 acres typically from the construction of flow 
through ponds. Where infiltration is selected as the water handling option, shal- 
low impoundments would be constructed in upland or bottomland areas where 
soils would allow infiltration of produced water. Water would not be released 
from these impoundments into surface drainages. Atomizers would be used to 
enhance water evaporation. The construction of infiltration impoundments would 
result in direct impacts to 14,566 acres of vegetation. Where containment is se- 
lected as the water handling option, shallow impoundments would be constructed 
in upland areas where soils would allow only minimal infiltration. Water would 
not be released from these impoundments into surface drainages. Atomizers 
would be used to enhance water evaporation. Direct effects to vegetation due to 
the creation of containment reservoirs would encompass 5,169 acres. Where 
LAD is selected as the water handling option, disposal likely would be accom- 
plished using atomizers or irrigation equipment under a disposal-rest rotation 
cycle consisting of disposal, soil amendment, rest, disposal, etc., until the limita- 
tions of repeated soil amendments are reached, and the site reclaimed. It is as- 
sumed that all water would either evaporate or be consumed by vegetation and 
that infiltration and surface runoff would be negligible. Direct effects to vegeta- 
tion at LAD sites would result in the direct disturbance of 1,780 acres. Where 
injection is selected as the water handling option, direct effects to vegetation 
caused by construction at injection well sites would result in direct disturbance to 
vegetation on 3,873 acres. 


indirect Effects 


Implementation of Alternative 1 would cause indirect effects to vegetation types 
within the Project Area. Following the life of the Project, most facilities would be 
removed and their disturbed areas would be reclaimed and returned to pre-project 
uses. This restoration would typically include replacing salvaged topsoil, re- 
grading where necessary, reseeding disturbed areas, and controlling noxious 
weeds. Reclamation of all native vegetation types present in the Project Area, 
particularly sagebrush shrublands, would be difficult to achieve. Efforts directed 
toward successful reclamation of all Project disturbances would be continued 
until reclamation is successful. Replacement of pre-disturbance vegetation com- 
munities would potentially be a long-term effort due to the difficulty in replicat- 
ing native plant communities. Forested areas, shrublands, and even native grass- 
lands would remain in a low-diversity state for an extended period of time (i.e., 
years to decades) until natural plant species recruitment re-estadlishes the pre- 
disturbance level of diversity. 


Disturbances from construction would increase the potential for the invasion and 
establishment of noxious weed species. Noxious weeds tend to be aggressive in- 
vaders of disturbed areas. Disturbances associated with the construction of well 
pads, compressor stations, roads, reservoirs, and other facilities would provide 
opportunities for the invasion and establishment of noxious weeds. The extent of 
these invasions is difficult to predict and would be determined by many factors, 
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including the extent of disturbed areas, the extent of existing weed infestations 
that would provide a seed source, the amount of equipment movement from areas 
infested with weeds to areas not yet infested, the effectiveness of mitigation 
measures designed to prevent noxious weed infestations, and the time lag be- 
tween the end of disturbance and the successful completion of reclamation. 


Surface discharge of produced water from CBM wells has the potential to alter 
vegetation patterns in areas downstream of discharge points. The increased avail- 
ability of water along normally dry stream channels would cause an increase in 
the extent of riparian and wetland vegetation, and a corresponding decrease in 
upland vegetation that formerly occupied these areas. This shift in vegetation 
types would provide another type of disturbance that could be exploited by nox- 
ious weed species. The extent of these changes is dependent on the locations cho- 
sen for discharge points and on the existing vegetation downstream of these 
points. 


Other than the alteration of vegetation along drainages, other changes in vegeta- 
tion patterns may occur. Large, contiguous stands of vegetation would be frag- 
mented by the construction of well pads, roads, pipeline corridors, and other fa- 
cilities. Disturbance followed by reclamation would alter the species composition 
of reclaimed areas when compared with undisturbed areas by replacing diverse 
native communities with communities consisting of a few favored reclamation 


species. 


The increased availability of water at LAD sites would increase ground cover and 
productivity and alter species composition, thus providing a potential opportunity 
for aggressive species to establish, including noxious weeds. Water application at 
LAD sites would likely reduce the presence of certain plant species that are not 
tolerant of irrigation, such as sagebrush, while favoring species that are capable 
of exploiting the increased amount of water that would be available. The intro- 
duction of salts in produced water at LAD sites could alter soil chemistry and 
affect both plant species composition and biomass production. Excessive salt 
build-up in soils could result in decreases in productivity and loss of native spe- 
cies that are sensitive to high salt concentrations. Soil chemistry would be moni- 
tored during the life of the project and mitigation measures applied to reduce 
these impacts. Use of a rest-rotation system of water application, or the use of 
soil amendments to reduce salt concentrations are two possible mitigations. 
These measures would be developed on a site-specific basis, taking into account 
local soil properties, vegetation species present, the particular salts or other con- 
taminants that are causing problems, and the objectives of the managing agency 
or surface owner. 


The long-term effect of these shifts in vegetation patterns would be a reduction in 
biodiversity within and adjacent to disturbed areas. Where the native vegetation 
provides an essential component of wildlife habitat, such as the requirement of 
sage grouse for large, healthy stands of sagebrush, these shifts in vegetation pat- 
terns would result in decreased habitat quality for wildlife. Some of these 
changes in vegetation would occur in areas that have been specifically identified 
as being important to the conservation of biological diversity. The alteration and 
potential loss of biodiversity associated with project-related activities is difficult 
to quantify, but is not expected to have any substantial effect on biodiversity in 
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the Project Area as a whole or within each sub-watershed. Even if all plant spe- 
cies diversity in the entire disturbed area were to be reduced to some rudimentary 
level, only a small percentage of the landscape in each sub-watershed would be 
affected. The remaining undisturbed vegetation would still retain a level of bio- 
diversity essentially equivalent to pre-project conditions. 


Alternatives 2A and 2B 
Direct Effects 


Under Alternative 2, direct disturbance would be similar to Alternative 1. Within 
Alternative 2, two different ratios of the various water handling options (Alterna- 
tives 2A and 2B) have been analyzed. All disturbance associated with these al- 
ternatives would occur in the same vegetation types, land ownerships, and sub- 
watersheds as Alternative |. Table 4-20 and Table 4-24 show the direct, short- 
term disturbance by surface owner for Alternatives 2A and 2B, respectively. 
Table 4-21 and Table 4-25 show the direct, long-term disturbance by surface 
owner for Alternatives 2A and 2B, respectively. Table 4-22 and Table 4-26 
show the direct, short-term disturbance by sub-watershed for Alternatives 2A and 
2B, respectively. Table 4—23 and Table 4-27 show the direct, long-term distur- 
bance by sub-watershed for Alternatives 2A and 2B, respectively. Total vegeta- 
tion disturbance under Alternative 2A would encompass 297,527 acres (3.8 per- 
cent of the Project Area) in the short-term and 146,963 acres (1.9 percent of the 
Project Area) in the long-term. Total vegetation disturbance under Alternative 2B 
would encompass 289,501 acres (3.7 percent of the Project Area) in the short- 
term and 138,937 acres (1.8 percent of the Project Area) in the long-term. 


Table 4-20 Short-term Vegetation Disturbance by Surface Owner — 
Alternative 2A 
PS PS IA SE TE, 
Disturbance (acres) 


BLM 
__ Vegetation Type BFO CFO FS State Private Total 
Agriculture 33 0 0 155 2,192 2,379 
Aspen 0 0 0 0 0 0 
Barren 390 0 4 311 2,774 3,479 
Coniferous Forest 215 0 10 157 868 1,250 
Forest Riparian 0 0 0 0 1] 11 
Herbaceous Riparian 0 6 0 0 0 6 
Mixed Grass Prairie 2,692 11 303 4,331 31,065 38,402 
Other Shrublands I 0 0 17 28 56 
Sagebrush Shrublands 9,402 22 3,817 $,773 72,900 91,914 
Shortgrass Prairie 19,901 33 8,208 9,731 114,462 152,335 
Shrubby Riparian 15 0 6 123 1,200 1,344 
Urban/ Disturbed 0 0 0 0 6 6 
Water 0 0 0 Il 430 44) 
Wet Meadow 21 0 22 751 5,110 5,905 


Total 32,680 7 12,369 21,360 231 Nad 297,527 


te 


The primary difference between Alternative | and 2, in terms of direct distur- 
bance of vegetation, would be in the relative proportion of disturbance caused by 
the different types of water disposal methods. Water handling options would di- 
rectly disturb vegetation in ten of the 18 sub-watersheds within the Project Area 
(Tables 2-23 and 2-24 for Alternative 2A; Tables 2-25 and 2-26 for Alternative 
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2B). The total amount of vegetation disturbed as a result of water handling meth- 
ods for Alternative 2A (51,579 acres) and Alternative 2B (43,553 acres) is more 
than for Alternative 1 because the construction of impoundments for either infil- 
tration or containment purposes causes greater surface disturbance than direct 
discharge to surface drainages. Total disturbance for both of these alternatives is 
greater than for Alternative 3 because that alternative contains many fewer new 
wells. 


Table 4-21 Long-term Vegetation Disturbance by Surface Owner — 


Alternative 2A 
a ee eR, ee 
Disturbance (acres) 
BLM 

Vegetation Type BFO CFO FS State Private Total 

Agriculture 18 0 0 82 1,114 1,215 
Aspen 0 0 0 0 0 0 
Barren 210 0 2 156 1,435 1,804 
Coniferous Forest 134 0 38 95 539 806 
Forest Riparian 0 0 0 0 9 9 
Herbaceous Riparian 0 5 0 0 0 5 
Mixed Grass Prairie 1,391 9 248 2,197 16,009 19,854 
Other Shrublands 9 0 0 14 23 46 
Sagebrush Shrublands 4,581 18 2,001 2,923 36,420 45,943 
Shortgrass Prairie 9,412 27 3,951 4,704 55,262 73,356 
Shrubby Riparian 11 0 5 67 266 349 
Urban/Disturbed 0 0 y 0 5 5 
Water 0 0 0 6 229 235 
Wet Meadow 11 0 18 390 2,918 3,337 
Total 15,778 59 6.262 10,634 114,230 146,963 


Where surface discharge is selected as the water handling option, surface dis- 
charge associated with Alternative 2A would cause direct disturbance to vegeta- 
tion on 9,956 acres. Surface discharge associated with Alternative 2B would 
cause direct disturbance to vegetation on 4,769 acres. Where infiltration is se- 
lected as the water handling option, direct effects to vegetation due to the con- 
struction of infiltration reservoirs would encompass 32,253 acres for Alternative 
2A and 23,446 acres for Alternative 2B. Where containment is selected as the 
water handling option, direct effects to vegetation due to the creation of contain- 
ment reservoirs would encompass 5,941 acres for Alternative 2A and 4,939 acres 
for Alternative 2B. Where LAD is selected as the water handling option, direct 
effects to vegetation would result in the direct disturbance of 6,296 acres for both 
Alternative 2A and Alternative 2B. Where injection is selected as the water han- 
dling option, direct effects to vegetation caused by construction at injection well 
sites would result in direct disturbance to vegetation on 4,103 acres for both Al- 
ternative 2A and Alternative 2B. 
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Table 4-22 Short-term Vegetation Disturbance by Sub-watershed -— Alternative 2A 


Disturbance (acres) 
z ; 2 Z 
: S 
: 8 a E : E : 3 
2 3g & E 2 « § ‘ 
gs é x g 6 s 
2 a 
5 8 § gE E E 3 3 o 
Sub-watershed < < 3 ; a 2 
Little Bighorn River 0 0 0 0 0 0 22 0 6 0 0 0 0 0 28 
Upper Tongue River 887 0 233 20 0 0 7,934 0 3,797 3,976 528 0 0 2,.705 20,079 
Middle Fork Powder River 0 0 0 11 6 0 22 33 33 59 0 0 0 0 164 
North Fork Powder River 0 0 0 0 0 0 6 0 0 0 0 0 0 0 6 
Upper Powder River 84 0 1,159 283 0 0 8,941 O 31,112 57,208 140 0 0 563 99,489 
South Fork Powder River 0 0 0 6 0 0 6 0 0 6 0 0 0 0 18 
Salt Creek 0 0 0 64 0 0 0 0 304 1,014 0 0 0 0 1,383 
Crazy Woman Creek 0 0 436 12 0 0 1,297 6 6,789 11,528 0 0 0 0 20,067 
Clear Creek 1,180 0 225 41 0 0 6,431 6 5,191 6,706 461 0 428 1,922 22,591 
Middle Powder River 32 0 51 221 0 0 1,588 0 2,031 3,163 11 0 0 88 7,185 
Little Powder River 62 0 351 505 0 0 6,561 0 12,829 10,139 128 0 0 293 30,868 
Little Missouri River 7 0 0 6 0 0 359 0 153 104 0 0 0 11 640 
Antelope Creek 58 0 224 33 0 0 483 0 11,278 36,503 0 0 0 0 48,579 
Dry Fork Cheyenne River 7 0 13 0 6 0 128 0 50 104 0 0 0 0 308 
Upper Cheyenne River 0 0 33 10 0 0 366 0 2,103 1,624 0 0 0 0 4,136 
Lightning Creek 7 0 6 0 0 0 126 i 105 28 0 0 0 0 283 
Upper Belle Fourche River 55 0 730 39 0 0 4,016 0 16,067 20,173 77 0 13 323 41,493 
Middle North Platte Casper 0 0 19 0 0 6 116 0 66 0 0 6 0 0 212 
0 1 6 6 
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Table 4-23 Long-term Vegetation Disturbance by Sub-watershed — Alternative 2A 


Disturbance (acres) 
4 7 3 
ow oon rr) ev S 
5 f a é& : E E g é 
a 3 ra) 3 

z sg 6 § > 6 i 

3 = z $ E 2 5 s . re] 

— g : E é 2 Z & e E . S 
Little Bighorm River 0 0 0 0 0 0 28 6 5 0 0 0 0 0 33 
Upper Tongue River 475 0 112 10 0 0 3,900 0 1,631 1,757 166 0 0 1,426 9,476 
Middle Fork Powder River 0 0 0 9 5 0 28 27 18 32 0 0 0 0 119 
North Fork Powder River 0 0 0 0 0 0 5 0 0 0 0 0 0 0 5 
Upper Powder River 39 0 614 139 tt) 0 4,187 0 14479 27,075 16 0 0 282 46,830 
South Fork Powder River 0 0 0 5 0 0 § 0 0 5 0 0 0 0 15 
Salt Creek 0 0 0 24 0 0 0 0 110 519 0 0 0 0 654 
Crazy Woman Creek 0 0 164 8 0 0 631 § 3,777 5,921 0 0 0 0 10,505 
Clear Creek 570 0 115 24 0 0 3,352 5 2,836 3,418 117 0 229 1,089 11,755 
Middle Powder River 16 0 34 116 0 0 940 0 1,128 1,567 6 0 0 59 3,866 
Little Powder River 34 0 182 403 0 0 3,683 0 7,482 5,739 36 0 0 257 =17,816 
Little Missouri River 6 0 0 5 0 0 232 0 117 87 0 0 0 9 456 
Antelope Creek 30 0 84 25 0 0 293 0 4,938 16,174 0 0 0 0 21,544 
Dry Fork Cheyenne River 5 0 9 0 3 0 96 0 4) 87 0 0 0 0 243 
Upper Cheyenne River 0 0 26 7 0 0 108 0 1,017 1,047 0 0 0 0 2,205 
Lightning Creek 5 0 5 0 0 0 105 9 86 43 0 0 0 0 253 
Upper Belle Fourche River 35 0 446 32 0 0 2,156 0 8,224 9,885 Gq 0 6 215 21,008 
Middle North Platte C. asper 0 0 14 0 0 5 105 0 54 0 0 5 0 0 182 
Ti 1215 0 1804 806 9 § Bt a 46 <5 tS 33% 349 5 235 533) 146,963 
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Chapter 4 — Environmental Consequences 
Table 4-24 Short-term Vegetation Disturbance by Surface Owner — 


Alternative 2B 
(SA a EE 
Disturbance (acres) 
BLM 
; _ Vegetation Type BFO CFO FS State Private Total 
Agriculture 31 0 0 147 2094 2,272 
Aspen 0 0 0 0 0 0 
| Barren 378 0 4 300 2,692 3,374 
Coniferous Forest 210 0 10 154 849 1,223 
Forest Riparian 0 0 0 0 iT il 
Herbaceous Riparian 0 6 0 0 0 6 
Mixed Grass Prairie 2.598 T 303 4.185 30,048 37,145 
| Other Shrublands 11 0 0 17 28 56 
Sagebrush Shrublands 9.156 22 3.731 5610 70968 89,488 
Shortgrass Prairie 19,443 33 7998 9483 111,594 148,550 
Shrubby Ripanan 15 0 6 117 ~—s-:1,176 1,314 
Urban Disturbed 0 0 0 0 6 6 
| Water 0 0 0 10 408 418 
Wet Meadow 20 0 22 716 4879 5,637 
Total 31,863 72 12073 20.741 224.752 Pe 


Table 4-25 Long-term Vegetation Disturbance by Surface Owner — 


Alternative 2B 
a ie eas ec od 
Disturbance (acres) 
BLM 
_ Vegetation Type BFO CFO FS Suate Private Total 
Agnculture 17 0 0 7§ 1,017 1,108 
Aspen 0 0 0 0 0 0 
Barren 199 0 2 146 1,353 1.699 
Coniferous Forest 129 0 3% 91 $21 779 
Forest Rapanan 0 0 0 0 9 9 
Herbaceous Ripanan 0 5 0 0 0 5 
Mixed Grass Prairie 1.296 9 248 2,051 14,993 18,597 
Other Shrublands 9 0 0 14 23 46 
Sagebrush Shrublands 4,333 1g 1,916 2.761 34.489 43.517 
Shortgrass Prairie 8.951 27 3s 3.743 4.4% $2.395 69.571 
Shrubby Rupanan 10 0 5 61 242 319 
Urban ‘Disturbed 0 0 0 0 $ 5 
Water 0 0 0 6 207 212 
0 354 
$9 10015 107,939 
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Table 4-26 Short-term Vegetation Disturbance by Sub-watershed — Alternative 2B 
ACE ELE RN a aE I TEA I TT TT A I PICEA EET, 


Disturbance (acres) 
e ¢s £ € € € § € F 

po 5 wo z = N = & s 2 

g 5s g& 3 & 2 5 , ae 3 3 

5 § * 5s 2 € § F 8 E 
os ‘ > 7 - 
5 E § 3 z z & E - § = 3 s 
Sub-watershed < at rm eas SS SS i. 
Little Bighorn River 0 0 0 0 0 0 22 0 6 0 0 0 0 0 28 
Upper Tongue River 860 0 233 20 0 0 7,724 0 3,486 3.756 558 0 0 2637 19273 
Middle Fork Powder River 0 0 0 1 6 0 22 33 22 39 0 0 0 0 133 
North Fork Powder River 0 0 0 0 0 0 6 0 0 0 0 0 0 0 6 
Upper Powder River 69 0 1,143 273 0 0 8,697 0 30808 56,308 130 0 0 503 97,930 
South Fork Powder River 0 0 0 6 0 0 6 0 0 6 0 0 0 0 18 
Salt Creek 0 0 0 64 0 0 0 0 204 ~—s 1,003 0 0 0 0 1.272 
Crazy Woman Creek 0 0 422 12 0 0 1,197 6 6489 11,133 0 0 0 0 19258 
Clear Creek 1,135 0 215 4] 0 0 6,331 6 5,091 6,795 311 0 408 1.782 22,115 
Middle Powder River 27 0 43 211 0 0 1,578 © 2.231 3,033 36 0 0 88 7,247 
Little Powder River 58 0 337 498 0 0 6,461 0 13,129 10,259 219 0 0 283 31,244 
Little Missour: River 6 0 0 6 0 0 259 0 143 94 0 0 0 11 519 
Antelope Creek 53 0 202 33 0 0 443 0 0458 35,533 0 0 0 0 46.722 
Dry Fork Cheyenne River 6 0 12 0 6 0 105 0 50 94 0 0 0 0 273 
Upper Cheyenne River 0 0 28 10 0 0 266 0 2.103 16% 0 0 0 0 4,103 
Lightning Creek 6 0 6 0 0 0 116 1 105 28 0 0 0 0 272 
Upper Belle Fourche River 52 0 717 39 0 0 3,796 0 15,097 18,773 61 0 10 333 ©638.878 
Middle North Platte Casper 0 0 17 0 0 6 116 0 66 0 0 6 0 0 211 
Total 2,272 0 3,374 1,223 1! 6 37,145 56 89.488 148550 1,314 6 418 5637 289,50! 

BEST COPY AVAILABLE 


4-124 PRB O& G DEIS yy 


Chapter 4 — Environmental Consequences 


Table 4-27 Long-term Vegetation Disturbance by Sub-watershed — Alternative 2B 
| 


Disturbance (acres) 
§ : 
br S c 6 ov 5 
g c a £ 3 8 i 3 
a . Y 5 5 E id 3 
p a 6 s 5 Po 5 : 
. gS 6 FS § #3 : zp 6 E 
= 17) =) Wa) < ain 
e £ —€ € € € FF & 8 &§ € € EE SS 
Sub-watershed < < im i a a | 5 B a a 5 2 2 < 
Little Bighorn River 0 0 0 0 0 0 18 0 5 0 0 0 0 0 23 
Upper Tongue River 421 0 122 10 0 0 3,660 0 1,631 1,947 160 0 0 1,336 9,286 
Middle Fork Powder River 0 0 0 9 5 0 18 27 18 32 0 0 0 0 109 
North Fork Powder River 0 0 0 0 0 0 5 0 0 0 0 0 0 0 5 
Upper Powder River 40 0 554 139 0 0 3,937 0 14,586 26,745 14 0 0 252 46,266 
South Fork Powder River 0 0 0 5 0 0 5 0 0 5 0 0 0 0 15 
Salt Creek 0 0 0 24 0 0 0 0 100 499 0 0 0 0 624 
Crazy Woman Creek 0 0 174 8 0 0 611 5 3,077 4,911 0 0 0 0 8,785 
Clear Creek 545 0 115 24 0 0 3,112 5 2,436 3,488 110 0 207. —s-:1,013 11,055 
Middle Powder River 14 0 24 106 0 0 860 0 928 ~—=—-1,757 5 0 0 59 =. 3,753 
Little Powder River 28 0 182 396 0 0 3,462 0 7,059 4,646 22 0 0 222 16,017 
Little Missouri River 5 0 0 5 0 0 232 0 117 77 0 0 0 9 445 
Antelope Creek 20 0 84 15 0 0 273 0 4,198 15,234 0 0 0 0 19,824 
Dry Fork Cheyenne River 5 0 9 0 5 0 86 0 4 77 0 0 0 0 223 
Upper Cheyenne River 0 0 16 7 0 0 £8 0 1,167 745 0 0 0 0 2,033 
Lightning Creek 5 0 5 0 0 0 95 9 86 23 0 0 0 0 223 
Upper Belle Fourche River 25 0 401 32 0 0 2,021 0 8,014 9,385 9 0 5 178 20,070 
Middle North Platte Casper 0 0 14 0 0 5 104 0 54 0 0 5 0 0 182 
Total 1,108 0 1,699 779 ) 5 18,597 46 43,517 69,571 319 5 212 3,069 138,937 
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indirect Effects 


Indirect effects to vegetation as a result of Alternative 2 (both 2A and 2B) would 
be similar to those for Alternative 1. Disturbances associated with the construc- 
tion of well pads, compressor stations, roads, reservoirs, and other facilities 
would provide opportunities for the invasion and establishment of noxious 
weeds. The increased availability of water at LAD sites would increase ground 
cover and alter the species composition by providing opportunity for aggressive 
species, including noxious weeds, to establish. 


Surface discharge of produced water from CBM wells has the potential to alter 
vegetation patterns in areas downstream of discharge points. This shift in vegeta- 
tion types would provide another type of disturbance that could be exploited by 
noxious weed species. Disturbance followed by reclamation would alter the spe- 
cies composition of reclaimed areas. The long-term effect of these shifts in vege- 
tation patterns would be a reduction in biodiversity within and adjacent to dis- 
turbed areas. The differences between the two water-handling scenarios in terms 
of indirect impacts are expected to be in proportion to the differences in direct 


impacts. 


Alternative 3 


Direct Effects 


Under Alternative 3, direct disturbance would be the primary impact to vegeta- 
tion resources in the Project Area. Approximately 112,299 acres (1.4 percent of 
the Project Area) would be directly disturbed in the short-term. Of the 14 vegeta- 
tion types within the Project Area, direct short-term disturbance would occur 
across all Jand ownership types in 12 vegetation types including agriculture, bar- 
ren, coniferous forest, iorested riparian, mixed-grass prairie, other shrublands, 
sagebrush shrublands, shortgrass prairie, shrubby riparian, urban/disturbed, wa- 
ter, and wet meadow (Table 4-28). Direct disturbance of vegetation would occur 
in 17 of the 18 sub-watersheds within the Project (Table 4-29). The only sub- 
watershed not affected would be the North Fork Powder River sub-watershed. 


Table 4-28 Short-term Vegetation Disturbance by Surface Owner — 


Alternative 3 
8 Ne] 
Disturbance (acres) 
BLM 
Vegetation Type BFO CFO FS State Private Total 
Agriculture 0 0 0 146 1,958 2,105 
Aspen 0 0 0 0 0 0 
Barren 0 0 0 290 1,006 1,296 
Coniferous Forest 0 0 0 146 21 358 
Forest Riparian 0 0 0 0 I 1 
Herbaceous Riparian 0 0 0 0 0 0 
Mixed Grass Prairie 0 0 0 4,055 17,375 21,430 
Other Shrublands 0 0 0 6 17 23 
Sagebrush Shrublands 0 0 0 5,181 27,467 32,647 
Shortgrass Prairie 0 0 0 8.474 39,282 47,756 
Shrubby Riparian 0 0 0 116 471 587 
Urban/ Disturbed 0 0 0 0 6 6 
Water 0 0 0 10 4904 404 
Wet Meadow 0 0 0 708 4,968 5,676 
0 0 0 


Total 19,133 93,166 1 PP had 
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The area of long-term disturbances associated with the Project would be less than 
the extent of disturbances presented in Table 4-28. Long-term disturbance would 
affect 52,231 acres (0.6 percent of the Project Area). The initial area disturbed 
during the construction phase is typically larger than the area required for the 
operation phase. After completion of each well and associated roads and other 
facilities, portions of the disturbed areas would be reclaimed. Long-term distur- 
bance would still occur in the same twelve vegetation types as would short-term 
disturbance, but the total area that remained disturbed would be less. Total long- 
term disturbance by land ownership type is shown in Table 4-30. Long-term dis- 
turbance would also occur in the same seventeen sub-watersheds, but again in 
lesser amounts. The extent of long-term disturbance in each sub-watershed is 
shown in Table 4-31. 


The total amount of vegetation disturbed as a result of water handling methods 
for Alternative 3 would be less than any of the other alternatives because fewer 
wells would be drilled and less water would be produced, requiring fewer water 
handling facilities. Discharge of produced water associated with Alternative 3 
would cause direct disturbance to vegetation on 14,384 acres (Tables 2-30 and 2- 
31). 


Where surface discharge is selected as the water handling option, discharge of 
produced water associated with Alternative 3 would cause direct disturbance to 
vegetation on 8,376 acres. Where infiltration is selected as the water handling 
option, direct effects to vegetation due to the construction of infiltration reser- 
voirs would encompass 7,141 acres for Alternative 3. Where containment is se- 
lected as the water handling option, direct effects to vegetation due to the crea- 
tion of containment reservoirs would encompass 2,159 acres. Where LAD is se- 
lected as the water handling option, direct effects to vegetation would result in 
the direct disturbance of 808 acres. Where injection is selected as the water han- 
dling option, direct effects to vegetation caused by construction at injection well 
sites would result in direct disturbance to vegetation on 1,763 acres. 


indirect Effects 


Implementation of Alternative 3 would result in lower potential for the occur- 
rence of indirect effects to vegetation types within the Project Area than Alterna- 
tives 1 or 2, due to the reduced number of wells, roads, ancillary facilities, pipe- 
lines, and water handling facilities. Following the life of the project, most roads 
and facilities would be removed and their disturbed areas would be reclaimed and 
returned to pre-project uses. 


Disturbances associated with the construction of well pads, compressor stations, 
roads, containment reservoirs, and other facilities would provide opportunities 
for the invasion and establishment of noxious weeds. The increased availability 
of water at LAD sites would increase ground cover and alter the species 
composition by providing opportunity for invasive exotic species to establish. 
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Table 4-29 Short-term Vegetation Disturbance by Sub-watershed — Alternative 3 


Disturbance (acres) 
& 2 z 
oo a —| —_ o 
oe a £ ae een Be : 
2 ; 4 4 & £ > 
2 a 3 3 FE a & 3 i 
= : 74 8 o) & 3 é > a 
3 2 z : 3 £ 3 5 Fi 2 = 
Ey 2 S Z 2 s e = 3 § 
Sub-watershed < < a ) i I = g a w = 2 3 fas 
Little Bighorn River 0 0 0 0 0 0 22 0 6 0 0 0 0 0 28 
Upper Tongue River 825 0 174 20 0 0 6,595 0 2,523 2,341 317 0 0 2,652 15,446 
Middle Fork Powder River 0 0 0 0 5.5 0 6 6 6 22 0 0 0 0 46 
North Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 42 0 316 38 0 0 3,167 0 7,318 11,999 21 0 0 440 23,340 
South Fork Powder River 0 0 0 6 0 0 6 0 17 6 0 0 0 0 35 
Salt Creek 0 0 0 0 0 0 0 0 114 489 0 0 0 0 602 
Crazy Woman Creek 0 0 75 6 0 0 680 0 2,005 3,409 0 0 0 0 6,174 
Clear Creek 1,088 0 139 26 0 0 4,284 6 2,572 3,417 211 0 394 1,897 14,033 
Middle Powder River 6 0 17 38 0 0 329 0 450 $21 6 0 0 66 3=-:11,433 
Little Powder River 58 0 105 181 0 0 3,402 0 5,147 3,701 26 0 0 260 12,878 
Little Missouri River 6 0 0 0 0 0 94 0 22 39 0 0 0 11 172 
Antelope Creek 53 0 107 27 0 0 272 0 3,229 11,268 0 0 0 0 14,956 
Dry Fork Cheyenne River 6 0 0 0 5.5 0 39 0 11 33 0 0 0 0 95 
Upper Cheyenne River 0 0 0 0 0 0 25 0 450 485 0 0 0 0 960 
Lightning Creek 0 0 0 0 0 0 61 1 39 17 0 0 0 0 128 
Upper Belle Fourche River 21 0 364 17 0 0 2,394 0 8,706 10,010 6 0 10 351 21,880 
Middle North Platte Casper 0 0 0 0 0 0 55 0 33 0 0 6 0 0 94 
Total 2,105 0 1,296 358 1] 0 21,430 23 32,647 47,756 587 6 404 5,676 112,299 
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Table 4-30 Long-term Vegetation Disturbance by Surface Owner — 


Alternative 3 
ee —=g 
Disturbance (acres) 
BLM 
Vegetation Type BFO CFO FS State Private Total 
Agriculture 0 0 0 73 940 1,014 
Aspen 0 0 0 0 0 0 
Barren 0 0 0 134 492 626 
Coniferous Forest 0 0 0 84 125 210 
Forest Riparian 0 0 0 0 9 9 
Herbaceous Riparian 0 0 0 0 0 0 
Mixed Grass Prairie 9 0 0 1,934 8,361 10,295 
Other Shrublands 0 0 0 5 14 19 
Sagebrush Shrublands 0 0 0 2,461 12,851 15,311 
Shortgrass Prairie 0 0 0 3,810 17,739 21,549 
Shrubby Riparian 0 0 0 60 234 294 
Urban/Disturbed 0 0 0 0 5 5 
Water 0 0 0 5 198 203 
Wet Meadow 0 0 0 346 2,350 2,696 
Total 0 0 0 8,914 43,317 52,231 


Surface discharge of produced water from CBM wells has the potential to alter 
vegetation patterns in areas downstream of discharge points. This shift in vegeta- 
tion types would provide another type of disturbance that could be exploited by 
noxious weed species. Disturbance followed by reclamation would alter the spe- 
cies composition of reclaimed areas. The long-term effect of these shifts in vege- 
tation patterns would be a reduction in biodiversity within and adjacent to dis- 
turbed areas. This effect would be less than Alternatives 1, 2A, and 2B for Allter- 
native 3. 


Cumulative Effects 


Implementation of each of the alternatives would contribute to cumulative effects 
to vegetation in the Project Area. Cumulative short- and long-term disturbance to 
vegetation by alternative for each surface owner is shown in Table 4-32. Cumu- 
lative short- and long-term disturbance to vegetation by alternative for each wa- 
tershed is shown in Table 4-33. Included in Table 4-32 and Table 4—33 are the 
cumulative direct effects of oil and gas (both conven.ional and CBM) develop- 
ment, including projected effects of CBM developmen; on private surface lands 
with private mineral ownership. The Alternative 3 data do not include potential 
new federal wells that would be developed in response to drainage situations 
caused by production on adjacent state or fee minerals. Additional oil and gas 
development (both conventional and CBM) may occur at a later date beyond the 
level of development being considered in this analysis. Other activities contribut- 
ing to cumulative effects on vegetation in the Project Area include: coal mining; 
uranium mining; sand, gravel, and scoria mining; ranching; agriculture; road and 
railroad construction; and rural and urban housing development. 
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Table 4-31 Long-term Vegetation Disturbance by Sub-watershed — Alternative 3 


Disturbance (acres) 
‘ H 2 z 
€ ¢ 
E gs 2 & H E : 2 3 3 
4 2 3 z & 

E : r FS w % 3 

£ "4 oO & Fy a 

3 2 3 : F S 2 - 

c B 5 é z s : c 3 c 2 
Sub-watershed < < 5 3 ra a > 2 2 E 
Little Bighorn River 0 0 0 0 0 0 18 0 5 0 0 0 0 0 23 
Upper Tongue River 401 0 84 10 0 0 3,110 0 1,161 1,104 156 0 0 1,253 7,278 
Middle Fork Powder River 0 0 0 0 5 0 5 5 5 18 0 0 0 0 38 
North Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 23 0 146 18 0 0 1,379 0 3,319 5,399 9 0 0 185 10,477 
South Fork Powder River 0 0 0 5 0 0 5 0 0 5 0 0 0 0 15 
Salt Creek 0 0 0 0 0 0 0 0 52 189 0 0 0 0 240 
Crazy Woman Creek 0 0 33 5 0 0 283 0 849 1,455 0 0 0 0 2,624 
Clear Creek 521 0 70 15 0 0 2,116 5 1,274 1,670 106 0 198 905 6,879 
Middle Powder River 5 0 10 20 0 0 172 0 223 236 5 0 0 44 715 
Little Powder River 24 0 54 114 0 0 1,651 0 2,505 1,923 13 0 0 138 6,420 
Little Missouri River 5 0 0 0 0 0 77 0 18 32 0 0 0. 9 141 
Antelope Creek %G 0 40 10 0 0 104 0 1.226 4,259 0 0 0 0 5,659 
Dry Fork Cheyenne River 5 0 0 0 5 0 32 0 9 27 0 0 0 0 78 
Upper Cheyenne River 0 0 0 0 0 0 12 0 232 ~~ 257 0 0 0 0 S01 
Lightning Creek 0 0 0 0 0 0 50 9 32 14 0 0 0 0 105 
Upper Belle Fourche River 10 0 190 14 0 0 1,237 0 4,375 4,962 5 0 5 163 10,962 
Middle North Platte Casper 0 0 0 0 0 0 45 0 27 0 0 5 0 0 77 
Total 1,014 0 626 210 9 0 10.295 19 153! 1 215% 294 5 203 2696 52,231 
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Table 4-32 Cumulative O8 and Gas (incinding CBM) Direct impacts to 
Vegetation by Alternative and Surface Owner 


Proporhoa of Sus face Owner Area Disturbed 
Absernative | Abhernatrve 2A Akernanve 2B Akernatrve 3 
4 + ll i “ 4 ] fs 
Buffalo FO 404 1.92 4.29 2.17 4.19 2.07 0.19 0.19 
Casper FO 028 027 0.28 0.27 0.28 0.27 0.20 0.20 
USFS 437 2465 $.15 2.92 5.04 281 0.63 0.63 
Ste 265 167 2.78 1.80 2.72 1.75 2.38 1.64 
Private 4% 289 §.22 3.15 $.11 3.04 2.78 1.99 
Total 48 289 4.73 2.83 463 2.72 2.39 1.63 
nt a Fe oe ee se ee le ane a 


Table 4-33 Cumulative Oil and Gas (including CBM) Direct impacts to 
Vegetation by AMeruative and Sub-watershed 


DN 
son of Sub-watershed Disturbed 
Alternative | Akternatwwe 2A Alternative 2B Altemative 3 


woe 


Little Baghorn 0.07 0.06 
Upper Tongue River 1.74 329 6186 3.18 183 266 1% 
Middle Fork Powder 0.07 0.06 007 0.06 007 006 005 06.05 
North Fork Powder 0.03 0.02 0.03 0.02 003 002 000 000 
Upper Powder River 6.73 3.45 698 36 688 366 223 143 
South Fork Powder 0.17 0.17 0.17 6.17 0.17 O17 O18 06.17 
Sah C reek 1.00 0.51 107 Os 100 057 0356 0.32 
Crazy Woman Creek 3.53 1.59 380 2.05 365 1.74 12% 062 
Clear Creek 4.15 2.19 441 243 433 231 285 1.54 
Middle Powder 499 3.03 480 3.32 483 327 224 191 
Little Powder $49 3.87 $66 4.15 5.70 394 358 284 
Little Missoun 1.57 1.32 188 140 1.57 137 O66 O58 
8.04 3.78 852 443 824 417 343 29 
Dry Fork Cheyenne 0.29 0.27 030 O28 0.29 027 023 O622 
Upper Cheyenne 2.83 1.87 29 205 297 197 145 123 
Lightning ( reek 0.78 0.77 0.79 0.78 0.78 077 074 073 
Upper Belle Fourche 7.06 4990 700 $17 729 50 S28 39 
Middle North Platte Casper 0.14 @.12 0.14 6.13 0.14 013 O08 O08 
Total 449 2. 473 283 463 272 23 i163 
ae ae I A TN aR ae Oe eI es ee OE 


0 tant aint wvities disturt — — 
2,000 acres per year, while 1,850 acres of previously disturbed vegetation is suc- 
cessfully reclaimed on an annual basis. At present, approximately 54,000 acres 
have been disturbed by coal mining, while 20,200 acres have been successfully 
reclaimed. An unknown portion of disturbed coal mining area is currently under- 
going reclamation, but has not yet met success standards. A similar level of both 
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new disturbance and reclamation success 1s expected in the reasonably foresee- 
able future. 


Uranium mining has resulted in the disturbance of approximately 4,400 acres, 
while sand, gravel, and scoria mining has resulted in the disturbance of approxi- 
mately 1,200 acres. Agriculture has resulted in impacts to approximately | 13,643 
acres of lands formally occupied by native vegetation. Agricultural areas are not 
expected to substantially expand or contract in the foreseeable future. Urban de- 
velopment has resulted in the loss of approximately 4,362 acres of native vegeta- 
tion. A minor amount of new rural and urban development is expected in the 
foreseeable future but no estimaie of the amount or types of vegetation distur- 
bance has been made. Cumulative impacts to vegetation from roads. railroads, 
and rural development have not been estimated, except where road impacts are 
part of existing or proposed oil and gas activities. These road impacts are in- 
cluded in Table 4—32 and Table 4-33. 


All non-oil and gas impacts to have resuited in the loss of approximately two 
percent of the native vegetation in the Project Area. When non-oil and gas im- 
pacts are combined with the existing and projected impacts from oil and gas de- 
velopment, approximately 6.5 percent of the vegetation in the Project Area would 
be in a disturbed state in the short-term, and approximately four percent of the 
vegetation in the Project Area would be in a disturbed state in the long-term, de- 
pending on the alternative selected. 


The total acreage affected by CBM development would not be disturbed simulta- 
neously, because Project development would occur over the life of the Project. 
Some of the disturbed acreage would be reclaimed or would be in the process of 
being reclaimed when new disturbances are initiated. CBM development is ex- 
pected to occur at a rate faster than abandonment and reclamation of wells. In the 
near future (5 to 10 years), the amount of disturbed vegetation is iikely to in- 
crease, although the anticipated life of coal bed methane wells (12 to 20 years) 
indicates that reclamation would eventually overtake new well development, re- 
sulting in a net decrease in disturbed vegetation over the long-term. 


Cumulative effects would also occur to vegetat‘cz resources as a result of ind:- 
rect impacts. One factor is the potential import and spread of noxious weeds 
around project facilities. Noxious weeds have the ability to displace native vege- 
tation and hinder reclamation efforts. If weed mitigation and preventative proce- 
dures were applied to all construction and reclamatiin practices, the impact of 
noxious weeds would be minimized. 


In areas reclaimed after CBM development, the reclaimed areas often differ sub- 
stantially from undisturbed areas in terms of vegetation cover. Reclaimed areas 
may not serve ecosystem functions presently served by undisturbed vegetation 
communities, particularly in the short term, when species composition, shrub 
cover, and other environmental factors would likely be different. Establishment 
of noxious weeds and alteration of vegetation along drainages and reclaimed ar- 
eas has the potential to alter vegetation type distribution. As a result, alteration of 
biodiversity may occur due to the overall effects of the Project on vegetation. 
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Wetiand/Riparian Areas 


Potential effects to wetlands and riparian areas are similar to those for vegetation. 
in general, efforts would be made to prevent effects to wetlands and riparian ar- 
eas by locating roads and facilities outside of these sensitive resources. Well pads 
would not be located in wetlands or miparian areas. Other facilities, particularly 
those of a linear nature, such as transmission lines and pipelines, would cross 
wetlands and riparian areas where routes that avoid these areas are not available. 


Direct effects to wetlands and riparian areas would occur from the disturbance or 
removal of vegetation and soils in these areas resulting from the construction of 
transmission lines, pipelines, roads, and other facilities. Short-term effects would 
occur where vegetated areas are disturbed but later reclaimed within one to three 
years of the initial disturbance. Long-term effects would occur where roads or 
other semi-permanent facilities result in loss of vegetation and prevent reclama- 
tion for the life of the Project. These areas would be reclaimed during the aban- 
donment phase, although not all roads may be reclaimed. Restoration of wetland 
and riparian area form and function can be difficult and may require an extended 
period of time. In other cases where impacts are minimal and limited in scale, 
restoration may occur quickly due to the availability of more water and better 
soils than are present in the Project Area in general. 


Indirect effects to wetlands and riparian areas would occur as a result of activities 
other than the direct disturbance or removal of vegetation and soils. Possible in- 
direct effects may include: |) an increase in the potential for the spread of nox- 
ious weeds and displacement of native vegetation, due to ground disturb:.ace in 
the Project Area: 2) alteration of wetland distribution and riparian area function 
due to changes 1n volume and rate of surface water flows, particularly changes in 
stream flow from intermittent to perennial: 3) alteration of ecosystem biodiver- 
sity due to changes in plant species composition, abundance, and distribution: 
and 4) changes in wildlife abundance and distribution due to changes in wetlands 
and riparian areas. 


Alternative 1 


Direct Effects 


Approximately 7,306 acres (2.9 percent of the wetland/riparian areas in the Pro- 
ject Area) of wetland/riparian -egetation would be directly disturbed (Table 4 16 
and Table 4-17) in the short-term. Direct disturbance would occur across five 
wetland/riparian vegetation types, including forested riparian, herbaceous mpar- 
ian, shrubby riparian, water, and wet meadow. Direct disturbance of wet- 
land/nparian vegetation would occur in ten of the 18 sub-watersheds within the 
Project Area (Table 4~17). 


Long-term disturbance would still occur in the same vegetation types as would 
short-term disturbance, but the total area that remained disturbed would be less 
(3,534 acres or 1.4 percent of the wetland/riparian areas in the Project Area). To- 
tal long-term disturbance by land ownership type is shown in Table 4-18. Long- 
term disturbance would also occur in ten of the 18 sub-watersheds, but again in 
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lesser amounts. The extent of long-term disturbance in each sub-watershed is 
shown in Table 4-19. Alternative 1 would result in lower short- and long-term 
direct impacts to wetland/riparian areas than Alternatives 2A or 2B, but greater 
impacts than Alternative 3. This difference in impacts is primarily due to the dif- 
ferent ratios of the various water handling options that would be applied under 
each alternative. 


Produced water from CBM wells would be gathered for discharge at outfalls. 
Outfalls may feed into simall stock reservoirs, constructed infiltration basins, or 
other facilities before the outflows reach surface drainages. The additiona! sur- 
face flows of water would directly result in the disturbance or removal of vegeta- 
tion and soils. The extent of disturbance is dependent on the location chosen for 
discharge points, the vegetation and soils that occur downstream of the discharge, 
and the amount of increase in surface flows. Direct disturbance caused by surface 
discharge of CBM water would occur in ten of the 18 sub-wztersheds within the 
analysis area (Tables 2-6 and 2-7). 


No direct effects on wetland/riparian areas would occur as a result of the creation 
of containment reservoirs because they would be constructed in upland sites 
away from wetland/riparian areas. Infiltration reservoirs would be constructed on 
bottomland or upland sites. Where these reservoirs are constructed in bottomland 
sites, wetland/riparian areas may be impacted. The extent of these impacts cannot 
currently be quantified because the locations of these reservoirs have not been 
det-rmined. Containment reservoirs would be constructed in upland areas, away 
from drainages, floodplains, and gravelly terraces, and would not be constructed 
as flow-through impoundments. Atomizers would be located on towers situated 
on floating islands in the central portions of the reservoir. Spray from these units 
would be directed above the water surface only, so that the land surface near the 
reservoir would be unaffected. 


No direct effects on wetland/riparian areas would occur as a result of the creation 
of land application disposal (LAD) sites and/or injection facilities. These sites 
would be placed in upland areas away from drainages and floodplains. Water 
would be applied at agronomic rates at LAD sites so that there would be no run- 
off or infiltration of applied water that could reach surface drainages. 


Following the life of the Project, facilities would be removed and their disturbed 
areas would be reclaimed and returned to pre-project uses. This restoration would 
typically include replacing salvaged topsoil, re-grading, and reseeding disturbed 
areas. Efforts directed toward successful reclamation of all Project disturbances 
would be continued until reclamation is successful. 


Indirect Effects 


Implementation of Alternative | would increase the potential for the occurrence 
of indirect effects to wetland/riparian areas within the Project Area. Indirect ef- 
fects to wetland/riparian areas would occur in ten of the eighteen sub-watersheds. 
Ten out of eighteen sub-watersheds would also be indirectly affected specifically 
due to water discharge. 
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Disturbances associated with the construction of well pads, compressor stations, 
roads, and other facilities would provide cpportunities for the invasion and estab- 
lishment of noxious weeds. Noxious weeds tend to be aggressive invaders of dis- 
turbed areas, often displacing native wetland/riparian vegetation. The extent of 
these invasions is difficult to predict, and would be determined by many factors, 
including the extent of disturbed areas, the extent of existing weed infestations 
that would provide a seed source, the amount of equipment movement for areas 
infested with weeds to areas not yet infested, and the time lag between the end of 
disturbance and the successful completion of reclamation. 


Surface discharge of produced water from CBM wells has the potential to alter 
vegetation patterns in areas downstream of discharge points. The shift in surface 
water flows would provide another type of disturbance that could be exploited by 
noxious weed species, as well as providing a means for the spread of noxious 
weeds. Noxious weeds and other aggressive species could come to dominate dis- 
turbed wetland/riparian areas, potentially reducing biodiversity in these situa- 
tions. 


The function of wetland and riparian areas would be altered due to changes in 
volume and rate of surface water flows. The increased availability of water along 
normally dry stream channels could cause an increase in the extent of riparian 
and wetland vegetation, as well as changes in stream flow from intermittent to 
perennial. The extent of these changes is dependent on the locations chosen for 
discharge points, and on the existing vegetation and soils downstream of these 
points. 


Depending on the quality and volume of produced water, other changes in wet- 
land/riparian vegetation may occur. In areas where the water tuble (i.e., shallow 
aquifer) rises to the surface, some plant species would not be able to grow due to 
saturation of the soil, thus altering the species composition of affected areas. 
Where continuous inundation occurs in forested riparian areas, cottonwood seed- 
lings would not be able to become established. In other areas where the water 
table rises to or near the surface, cottonwood secdling establishment may in- 
crease due to increased shallow water availability. 


Groundwater pumping related to CBM production is generally not expected to 
result in a lowered water table in shallow alluvial aquifers (see groundwater sec- 
tion). In some isolated locations, particularly around the edges of the Powder 
River Basin where the cover of the Wasatch Formation over the coal beds is thin, 
the groundwater table may drop. Where this drop coincides with existing wet- 
land/riparian areas and is substantial, some wetland/riparian vegetation may be 
lost. The occurrence of this impact is expected to be minimal. 


The quality of produced water is regulated by the NPDES permit system admin- 
istered by the Wyoming DEQ. Although produced water in some areas would be 
of low quality, this water would be disposed of in a manner that would prevent 
impacts to wetland/riparian vegetation. Water that is disposed of by surface dis- 
charge or infiltration would meet DEQ water quality standards that are designed 
to protect aquatic life, livestock, wildlife, and other applicable water uses (such 
as agricultural irrigation). Because of these standards, water quality of produced 
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water from CBM wells is not expected to have any effect on wetland/riparian 
areas. 


There would be no indirect effects to wetland/riparian areas due to the creation of 
containment reservoirs, LAD sites, and/or injection wells. These sites would be 
placed in upland areas away from drainages and floodplains. 


Alteration of biodiversity would occur due to changes in plant species composi- 
tion, abundance, and distribution. Large, contiguous areas of wetland/riparian 
vegetation would be fragmented by the construction of roads, pipeline corridors, 
and other linear facilities if such areas must be disturbed. Disturbance followed 
by reclamation would alter the species composition of reclaimed areas when 
compared with undisturbed areas by replacing diverse native communities with 
communities consisting of a few favored reclamation species. The increase of 
surface water flows in riparian and wetland areas may also create an increase in 
biodiversity within and adjacent to disturbed areas because wetland and riparian 
areas tend to support a greater number of species than do adjacent uplands. 


Wetland/riparian areas are important to wildlife species dependent on these types 
as habitat. Where the native vegetation provides an essential component of wild- 
life habitat, these shifts in vegetation pattern would result in decreased habitat 
quality for wildlife. Some of these changes in wetland/riparian vegetation would 
occur in areas that have been specifically identified as being important to the 
conservation of biological diversity. 


Alternative 1 would result in potentially greater indirect impacts to wet- 
land/riparian areas than would Alternatives 2A, 2B, or 3, because of the greater 
amount of surface discharge of produced water. Water that is discharged to sur- 
face drainages has a greater chance of affecting wetlands than water that is con- 
tained in reservoirs, applied directly to vegetation in upland situations, or in- 
jected. These impacts are difficult to quantify for many reasons, including vari- 
ables related to the number of wells discharging into each drainage, the amount 
of water produced by each well, the amount of evaporation and infiltration that 
occurs between discharge point and wetland/riparian areas, the ability of the shal- 
low alluvial aquifer to absorb water inputs without affecting water levels in wet- 
land/riparian areas, and the ability of wetland/riparian vegetation to adapt to in- 
creased water availability. 


Alternatives 2A and 2B 


Direct Effects 


Under Alternative 2, direct disturbance would be similar to Alternative |. Within 
Alternative 2, two different ratios of the various water handling options (Alterna- 
tives 2A and 2B) have been analyzed. All disturbance associated with these al- 
ternatives would occur in the same vegetation types, land ownerships, and sub- 
watersheds as Alternative |. Table 4-20 and Table 4-24 show the direct, short- 
term disturbance to wetland/riparian areas by surface owner for Alternatives 2A 
and 2B, respectively. Table 4-21 and Table 4-25 show the direct, long-term dis- 
turbance to wetland/riparian areas by surface owner for Alternatives 2A and 2B, 
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respectively. Table 4-22 and Tabie 4—26 show the direct, short-term disturbance 
to wetland/riparian areas by sub-watershed for Alternatives 2A and 2B, respec- 
tively. Table 4-23 and Table 4-27 show the direct, long-term disturbance to wet- 
land/riparian areas by sub-watershed for Alternatives 2A and 2B, respectively. 
Total disturbance to wetland/riparian areas under Alternative 2A would encom- 
pass 7,707 acres (3.1 percent of the wetland/riparian areas in the Project Area) in 
the short-term and 3,935 acres (1.6 percent of the wetland/riparian areas in the 
Project Area) in the long-term. Total disturbance to wetland/riparian areas under 
Alternative 2B would encompass 7,386 acres (2.9 percent of the wetland/riparian 
areas in the Project Area) in the short-term and 3,614 acres (1.4 percent of the 
wetland/riparian areas in the Project Area) in the long-term. 


The primary difference between Alternatives 1, 2A, and 2B, in terms of direct 
disturbance of wetland/riparian vegetation, would be in the relative proportion of 
disturbance caused by the different types of water disposal methods. Water han- 
dling options would directly disturb vegetation in ten of the 18 sub-watersheds 
within the Project Area (Tables 2-23 to 2-26). Alternative 2A would result in the 
greatest short- and long-term direct impacts to wetland/riparian areas when com- 
pared with Alternatives 1, 2B, and 3, while Alternative 2B would have less direct 
impact than Alternative 2A and more than Alternatives | and 3. These differ- 
ences in impacts are primarily due to the different ratios of the various water 
handling options that would be applied under each alternative. There would be no 
differences in the effects of containment, LAD, or injection because these meth- 
ods are only applied in upland locations, not in wetland/riparian areas. There 
would be fewer surface discharge locations and more infiltration reservoirs under 
Alternatives 2A and 2B, when compared with Alternative 1. This difference 
would result in greater impacts to wetland/riparian areas where these reservoirs 
are constructed in bottomland locations. Alternative 2A has a greater proportion 
of infiltration reservoirs than Alternative 2B, meaning that more wetland/riparian 
areas would potentially be impacted by Alternative 2A than by Alternative 2B. 


indirect Effects 


Similar indirect impacts would occur to wetland/riparian areas as described under 
Alternative 1, although the amount of impact would be different. Both Alterna- 
tive 2A and 2B would result in potentially less indirect impact to wetland/riparian 
areas than would Alternatives 1, but more than Alternative 3. Impacts would be 
reduced because of the smaller amount of surface discharge of produced water. 
Alternative 2B would result in the surface discharge of substantially more water 
than would Alternative 2A, although the total amount would still be substantially 
less than for Alternative 1. 


Alternative 3 


Direct Effects 

Approximately 6,678 acres (2.7 percent of the wetland/riparian areas in the Pro- 
ject Area) of wetland/riparian vegetation would be directly disturbed (Table 4— 
28) in the short-term. Direct disturbance would occur across four wet- 
land/riparian vegetation types, including forested riparian, shrubby riparian, wa- 
ter, and wet meadow. Direct short-term disturbance of wetland/riparian vegeta- 
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tion would occur in nine of the 18 sub-watersheds within the Project Area (Table 
4-29). 


Long-term disturbance would still occur in the same four vegetation types as 
would short-term disturbance, but the total area that remained disturbed would be 
less (3,202 acres or 1.3 percent of the wetland/riparian areas in the Project Area). 
Total long-term disturbance by land ownership type is shown in Table 4-30. 
Long-term disturbance would also occur in nine of the 18 sub-watersheds, but 
again in lesser amounts. The extent of long-term disturbance in each sub- 
watershed is shown in Table 4-31. Alternative 3 would result in the lowest level 
of short- and long-term direct impacts to wetland/riparian areas compared with 
Alternatives 1, 2A, or 2B. This difference in impacts is primarily due to the 
smaller number of wells that would be drilled under this alternative. The propor- 
tion of different water handling methods under Alternative 3 wqulid be most simi- 
lar to Alternative | and substantially different than Alternatives 2A and 2B (Ta- 
bles 2-32 and 2-33). The greater proportion of surface discharge would poten- 
tially result in greater effects to wetland/riparian areas; however, the total poten- 
tial impacts to wetland/riparian areas would be less than the three other alterna- 
tives because the total number of wells utilizing surface discharge as the water 
handling method would be less. 


indirect Effects 


Implementation of Alternative 3 would increase the potential for the occurrence 
of indirect effects to wetland/riparian areas within the Project Area, although to a 
lesser degree than Alternatives | and 2. Indirect effects to wetland/riparian areas 
would occur in nine of the 18 sub-watersheds. Ten out of eighteen sub- 
watersheds would also be indirectly affected specifically due to water discharge. 


No new mitigation measures (such as those that would be applied under Alterna- 
tives 1, 2A, and 2B) would be applied to wetland/riparian areas under Alternative 
3 because there would be no federal action. Existing regulations that protect wet- 
land/riparian areas, such as the Clean Water Act, would continue to be enforced. 
Because the additional mitigation measures discussed under the other alternatives 
would only apply to new wells subject to federal action and not to state or private 
wells, the potential for indirect effects to wetland/riparian areas from state and 
private wells would not change under Alternative 3. Only the potential indirect 
effects from federal wells would be removed. 


Cumulative Effects 


Implementation of the alternatives would contribute to cumulative effects on wet- 
land/riparian areas in the Project Area. Development in wetland and riparian 
habitats would generally be avoided within the Project Area. Cumulative effects 
to wetland/riparian vegetation are included in the total effects to vegetation as 
shown in Table 4~32 and Table 4—33. Much of the discussion of cumulative ef- 
fects to vegetation is also relevant to wetland/riparian areas. Coal, uranium, sand, 
gravel, and scoria mining; ranching; agriculture; road and railroad construction; 
and rural and urban development are likely to have some effect on wet- 
land/riparian areas. Projects generally attempt to avoid wetland/riparian areas, 
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but some types of projects, especially those that are linear in nature, cannot avoid 
all impacts to these sensitive resources. 


As with vegetation, cumulative effects would occur to wetland/riparian resources 
as a result of indirect impacts. Certain types of development, including CBM de- 
velopment, would have the potential to alter the hydrology of riparian and wet- 
land areas, possibly to the extent that habitat currently suitable for some plant and 
wildlife species would become unsuitable. Following closure and reclamation of 
wells, alteration of surface hydrology would cease and water regimes would re- 
turn to existing conditions. The presence of noxious weeds may increase, thus 
displacing native vegetation and hindering reclamation efforts. As a result, 
c in wetland and riparian area distribution, function, and biodiversity may 
occur. 


Wildlife 


The principal effects to terrestrial wildlife likely to be associated with the Project 
may include: 1) disturbance effects (including raptors, sage grouse, sharp-tailed 
grouse, deer, elk, antelope, and waterfowl!) by human activity; 2) the loss of cer- 
tain habitats, particularly big game crucial winter ranges; 3) habitat fragmenta- 
tion (particularly through construction of roads and well pads); 4), the introduc- 
tion of new perches for raptors and thus potential increase in local predation rates 
on other wildlife species; 5) an increase in hunting pressure; 6) an increase in 
wildlife harassment; and 7) Project-induced increases in mortality (e.g., poach- 
ing, trapping, poisoning, roadkills, raptor collision, raptor electrocution). The 
magnitude of effects to wildlife resources would depend on a number of factors 
including the recommended and required mitigation measures. 


Direct disturbance of wildlife habitats would occur in each sub-watershed and 
under each alternative. In an effort to return habitats to wildlife use, unused por- 
tions of well sites would be reclaimed during the production phase. Following the 
end of the production phase, well field and ancillary facilities would be removed 
and disturbed areas reclaimed. Seed mixes approved by the appropriate agency, 
many of which are intended to be beneficial to wildlife species, would be used to 
revegetate abandoned well pads and areas occupied by ancillary facilities. The 
amount of time these lands are unsuitable as wildlife habitats is variable and may 
depend on one or more of the following: productive well life-span, mitigation 
success, reclamation techniques, and local weather conditions. Reclamation of 
habitats dominated by grasses and forbs is expected to be successful within sev- 
eral years; habitats dominated by shrubs and trees may take 8 to 20 years or more 
to successfully re-establish. Consequently, the disturbance of forest and shrub 
habitats would represent a long-term loss beyond the end of the production phase 
to those species that depend on such vegetation for forage or shelter. In addition, 
an unknown percentage of roads would not be reclaimed, resulting in permanent 
loss of wildlife habitats. 


Indirect effects, including the displacement of wildlife, would occur in varying 
degrees during construction, production, and reclamation phases of the Project. 
In response to the increased levels of human activity, equipment operation, ve- 
hicular traffic, and noise associated with all phases of the Project, wildlife would 
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avoid areas of these activities and utilize other locations. This avoidance would 
result in the under-utilization of otherwise suitable habitats; therefore the value of 
these habitats would be diminished. The displacement of wildlife from disturbed 
areas may also lead to the over-utilization of suitable habitats, increasing compe- 
tition for limited resources in these areas and potentially leading to increased 
mortality. Additionally, wildlife distribution patterns would be altered. The de- 
gree of habitat avoidance would vary among species and among individuals of 
any particular species. 


Mitigation measures expected to eliminate or minimize potential effects to wild- 
life species are provided at the end of this chapter and/or in Chapter 5 and Ap- 
pendices C and D. 


Alternative 1 


Water handling methods under this Alternative would affect 33,808 acres in ten 
of the 18 watersheds within the Project Area. In total, Alternative | would in- 
clude 213,115 and 109,922 acres of short- and long-term disturbance, respec- 
tively. In comparison, these values are less than estimates for Alternatives 2A 
and 2B, and more than for Alternative 3. 


There are several options for handling CBM produced waiters including treated 
surface discharge, untreated surface discharge, infiltration, impoundment, LAD, 
and injection. Any of these options would result in additional short- and long- 
term disturbance to wildlife habitats in the Project Area. Because the location of 
these facilities is not known, the wildlife habitats to be affected are also un- 
known. All of the following water handling options may directly disturb wildlife 
habitats within the Project Area. 


Where surface discharge is selected as the water handling option, produced water 
from CBM wells would be gathered for surface discharge, feeding a small flow- 
through stock reservoir or discharging directly to a nearby surface drainage. Sur- 
face discharge associated with Alternative 1 would cause direct disturbance to 
7,296 acres of wildlife habitats. 


Where impoundment (i.e., no surface discharge and minimal infiltration) is se- 
lected as the water handling option, large containment reservoirs would be con- 
structed. Impoundment associated with Alternative 1 would cause direct distur- 
bance to 6,293 acres of wildlife habitats. 


Where LAD is selected as the water handling option, disposal of CBM produced 
water would likely be accomplished using a disposal-rest rotation cycle consist- 
ing of disposal, soil amendment, rest, disposal, etc., until the limitations of re- 
peated soil amendments are reached and the site reclaimed. Direct affects to 
wildlife habitats at LAD sites would result in direct disturbance of 1,780 acres. 


Where infiltration is selected as the water handling option, infiltration impound- 
ments of varying sizes would be constructed. Produced water from CBM wells 
would be gathered in each impoundment. Bore holes and trench-type excavations 
would enhance infiltration, and evaporation would be enhanced through the use 
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of atomizers placed on towers situated on floating islands. Direct affects to wild- 
life habitats at infiltration sites would result in direct disturbance of 14,566 acres. 


Where injection is selected as the water handling option, produced water from 
CBM wells would be gathered for injection at an injection well facility site. Di- 
rect affects to wildlife habitats at injection sites would result in direct disturbance 
of 3,873 acres. 


Terrestrial Species 


Big Game 

The following text presents potential direct and indirect effects to big game 
within the Project Area. This information includes the identification of effect 
types and their potential effects to big game. Much of the following information 
is restricted to a qualitative analysis due to the lack of data relevant to the poten- 
tial effect types and species. As an exception, existing habitat and range data 
were used to develop potential disturbance acres for each big game species by 
surface owner and sub-watershed. 


Pronghorn 
Di | Indirect Eff 


Direct and indirect effects to pronghorn and their ranges may occur as the result 
of activities proposed under Alternative 1. Direct effects resulting from construc- 
tion of proposed CBM wells, compressors, non-CBM wells, and associated water 
handling methods were estimated by applying facility-specific disturbance fac- 
tors to the proposed number of each facility type. These facility-specific distur- 
bances were then summed and used to estimate the potential number of acres dis- 
turbed for each range type. Estimated disturbances to each range type are pre- 
sented by surface owner and sub-watershed in Table 4-34 and Table 4-35. Esti- 
mates of disturbance acres from water handling methods were available for range 
disturbance by sub-watershed (Table 4—36). 


Table 4-34 _ Direct Short-term and Long-term Effects to Pronghorn Ranges by 
Surface Owner — Alternative 1 


Surface Owner (acres) 
BLM 
BFO BFO FS State Private Total 


Range __. 

Severe Winter 0 0 0 32 0 0 17 14 14 

Crucial Winter 0 0 0 0 0 0 0 0 0 0 0 
Yearlong 

Winter 1,532 $82 0 0 0 0 621 261 4,860 2.205 13,919 3,048 
Winter Yearlong 4,359 1,620 17 14 1,135 491 2,693 1,122 57,572 22,609 143,025 25,856 
Yearlong 13,330 5,099 39 32 9,199 3,734 =: 12,843 4,797 114,137 43,270 325,388 56,932 
Spring. Summer, Fail 102 4! 17 14 0 0 il 9 969 387 2 451 
Total 19,323 7,342 73 60 10,373 4.257 16,168 6,189 177,555 485 484.655 33 
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Habitat Disturt 


There are approximately seven million acres of pronghorn range in the Project 
Area. Direct disturbance to pronghorn ranges would result from construction of 
well pads, compressor stations, associated utility corridors, access roads and wa- 
ter handling features, as outlined in Chapter 2 of this document. Disturbance to 
pronghorn ranges from project activities would result in the localized reduction 
of available forage and increased fragmentation of existing contiguous habitats. 
The concentration of potential disturbance would be variable but is not expected 
to result in the alteration of seasonal habitat use or herd movements of pronghorn 


Approximately 75,113 acres of yearlong range would be disturbed during the life 
of the project (e.g., long-term). This total represents the single largest total acre- 
age for the six types of pronghorn ranges that would be disturbed under this al- 
ternative. The single largest percentage of long-term effects to pronghorn range 
would occur in winter range, where approximately 3,992 acres of a total 156,961 
acres (three percent) would be disturbed. Pronghorn winter range occurs in the 
Upper, Middle, and Lower Powder River sub-watersheds and is typically domi- 
nated by sagebrush shrublands, coniferous forests, and agricultural lands. Ap- 
proximately two percent of winter-yearlong and yearlong ranges would be dis- 
turbed during the life of the project. These pronghorm ranges occur throughout 
most of the sub-watersheds in the Project Area and are typically dominated by 
short- and mixed-grass prairie and sagebrush shrubland habitats. Pronghorn cru- 
cial winter-yearlong range (145 acres in Project Area) is restricted to the Middle 
North Platte River sub-watershed and would not be disturbed by actions pro- 
posed under Alternative 1. The loss of suitable pronghorn habitats would not 
likely result in adverse effects to seasonal habitat use or herd movements or con- 
dition because of the availability of suitable habitat throughout the Project Area. 
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Table 4-35 Direct Short-term and Long-term Effects to Pronghorn Ranges by Sub-watershed — Akernative 1 


i 
=a (acres) 


LL 1 ———E 
Winer Winter Yearlong Yearlong __ Spring. Summer. Fall Taal 


fF F & FF £— € € € § 


i 
i 


-term 
-term 
-term 
-term 
-term 


Sub-watershed 

Littke Bighorn River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 0 0 0 0 0 0 1,39 64% 16,047 7.30 0 0 17444 8.238 
Middle Fork Powder 0 0 0 0 0 0 44 % 6 5 28 23 i) ad 
North Fork Powder 0 0 0 0 0 0 0 0 6 $ 0 0 6 5 
Upper Powder 0 0 0 0 6,495 2958 29,752 13446 39,725 172810 6 S$ 897% 34219 
South Fork Powder 0 0 0 0 0 0 0 0 i7 14 0 17 14 
Sah Creek 0 0 0 0 0 0 414 lol 215 109 28 23 657 293 
Crazy Woman Creek 0 0 0 0 0 0 6 S 18,621 7958 0 ® 1%627 7.963 
Clear Creek 0 0 0 0 0 0 3.1399 1,543 16.222 7.972 0 0 19.360 9514 
Middle Powder River 0 0 0 0 297 153 0 0 4697 2.228 1,187 $51 6,181 2.932 
Little Powder River 0 0 0 0 1,164 KX] 10,782 5.281 15,706 8,007 0 0 27651 14.168 
Little Missoun 0 0 0 0 0 0 17 14 435 3% 0 0 452 370 
Antelope Creek 28 23 0 0 0 0 2,165 817 43.218 16,393 0 6 4511 17,233 
Dry Fork Cheyenne 28 23 0 0 0 0 50 41 193 188 0 0 4 | >? 3 
Upper Cheyenne 0 0 0 0 0 0 1613 75S 2,178 1.061 0 0 3,792 1R17 
Lightning Creek 0 0 0 0 0 0 22 18 24K 203 0 0 270 221 
Upper Belle Fourche 0 0 0 0 0 0 26339 13,085 10,159 $,192 0 0 MAB 18.277 
Middle North Platte Casper 0 0 0 0 0 0 14x 122 61 SO 0 0 209 172 

56 te 0 0 7,956 


Total ; ee oe Dds ue) 738 “” 13 Pad G02 252.903 db Aee, 
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Table 4-36 Pronghorn Water Handling Disturbance Acres by Sub-watershed — Alternative |! 
SN SE NES RM ETE RT AEN I ESE TT EE DED 


pring. Summer, Fall Winter Winter Yearlong Yearlong Total 
HO Handling 
HO Handing No. of HO Handling H.O Handling HO Handling Disturbance 

Sub-« atershed No.of wells Disturbance Acres wells Desturbance Acres No. of wells Disturbance Acres No.of wells Disturbance Actes No. of wells Actes 
Lutthe Bighorn 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 0 0 0 0 186 224 2.280 2.747 2 466 2.972 
Maddle Fork Powder 0 0 0 6 0 0 0 0 0 0 
North Fork Powder 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 0 0 1362 KY? S86! 3.839 7741 5.070 14.964 Y.80] 
South Fork Powder i) 0 0 0 v0 0 0 0 0 0 
Sah Creek 0 0 0 0 12 iF 6 Ss 1k 16 
Crary Woman 

Crock 0 a 0 0 0 0 2822 2.104 2.922 2.104 
Clear Creek G 0 0 0 S56 651 2870 3,358 3,426 4.008 
Middle Powder 1R2 149 an 3K 0 a) 655 §37 RK 724 
Luttie Powder 0 0 18 1s 46 694 1,128 925 1,99? 1.633 
Little Missour 0 0 0 0 0 0 0 0 0 0 
Antelope 0 0 0 0 77 70 1.567 1434 | .o44 1 S04 
Dry Fork Cheyenne 0 0 0 0 0 0 0 0 0 0 
Upper Cheyenne 0 0 0 0 242 221 291 Dob §33 4XX 
Lightning Creck 0 0 0 0 0 0 0 0 0 0 
Lipper Belle Fourche 0 0 0 0 4.225 4.394 16S! 1.717 S.K76 6.111 
Middle N_ Platic 

(Casper a 0 a 0 0 0 0 0 0) 0 
Total 18> 149 142% 945 12.005 10,104 2111 1R.1o4 34,724 29.362 
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These estimates of range disturbance apply to the entire life of the project. The 
amount of range disturbance at any one time during project implementation 
would be less than these estimates, because as new areas are disturbed by devel- 
opment, other areas would be undergoing reclamation following development 
that is completed. 


Habitat F 


Habitat fragmentation may occur in some suitable pronghorn habitats from the 
construction of project-related facilities (e.g., access roads). The extent of poten- 
tial fragmentation is unknown because the precise location of project-related fa- 
cilities is undetermined at this time. The potential effects of habitat fragmentation 
are dependent upon several factors, including current habitat condition and frag- 
mentation, proximity of additional suitable habitats, degree of proposed distur- 
bance and fragmentation, and local population size. Because these determinant 
factors are largely unknown at this time, it is difficult to quantify the effects of 
additional fragmentation. Pronghom may avoid habitat that is otherwise suitable, 
depending on the extent of the fragmentation. The effects of potential fragmenta- 
tion would not likely adversely affect the pronghorn because of the widespread 
occurrence and availability of suitable habitats throughout the Project Area. 


Vehi lisi 


Increased human activity as the result of project implementation may have sev- 
eral effects on pronghor. Increased vehicle traffic is anticipated in association 
with the construction, production, and reclamation/abandonment phases of the 
Project. Quantifiable effects to pronghorn as the result of increased vehicle traffic 
are not available: however, the potential for vehicle collisions with pronghorn is 
expected to be directly correlated with the volume of traffic. Project-related traf- 
fic volumes are expected to be greatest during the construction phase and gradu- 
ally diminish in the production and reclamation/abandonment phases. 
Human Disturbance 

Pronghorn wouid potentially be temporarily displaced from suitable habitats in 
areas of concentrated human activity. Displacement would likely be dependent 
on the activity duration and intensity (i.e., drill rig operations versus survey 
work). When displaced, pronghom individuals would move to other adjacent 
suitable habitats but may encounter competition for resources. Big game sensitiv- 
ity to human disturbance is difficult to quantify, and, therefore, the potential dis- 
tance and duration of displacement is not known at this time. Displacement due 
to concentrations of human activity is not expected to cause serious detrimental 
effects to pronghorn because human disturbance would likely be limited tempo- 
rarily and spatially, and suitable undisturbed pronghorn habitats are available and 
widespread throughout the Project Area. 
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Project actions are proposed for lands owned by public agencies (e.g., BLM and 
USFS), the State of Wyoming, and individual private owners. The majority of 
human activity associated with the Project would occur on privately owned lands, 
with relatively little development of publicly owned lands. Pronghom and other 
wildlife utilize suitable habitats despite ownership boundaries. No known distri- 
bution information relevant to land ownership is available for pronghorn. It is 
possible in areas that receive relatively high hunting pressure on publicly owned 
lands, that pronghom may prefer suitable habitats on privately owned lands and 
temporarily avoid otherwise suitable ha‘itats on publicly owned lands. Under 
such an assumption and if project activities occur in sufficient densities on pri- 
vately owned lands, some pronghorn may not prefer habitats on privately owned 
lands and thus remain on publicly owned lands. Issues relating to pronghorn and 
other wildlife occurrence patterns on lands of different ownership (e.g., privately 
owned versus publicly owned) and the potential effects from project activities are 
speculative due to the undetermined density and local pattern of project activities, 
including the effects of new access roads. The effects from new access roads is 
difficult to quantify because road densities and lengths are dependent upon spe- 
cific facility locations, which are undetermined at this time. 


Noise and Dust 


Elevated noise levels associated with increased human activity and facility opera- 
tions may affect pronghorn. Elevated noise levels may deter pronghorn from util- 
izing localized areas of suitable habitat. The effects of project-related noise levels 
to pronghorn would depend upon the occurrence pattern and intensity of pro- 
duced noise. Pronghorn responses may vary from tolerance to avoidance of af- 
fected habitats. Due to the availability of alternate suitable pronghorm habitats 
throughout much of the Project Area, localized elevated noise levels are not ex- 
pected to result in decreased condition or an increased mortality rate of prong- 
horn in the Project Area. 


The generation and deposition of dust on suitable pronghom forage may occur 
along existing and new roads within the Project Area. The accumulation of dust 
on suitable pronghorn forage would likely be limited to habitats immediately ad- 
jacent to unimproved roads and represent a relatively small fraction of the total 
available forage within a typical pronghorn range. The loss of potential forage 
due to the accumulation of dust would not affect the survivability or condition of 
pronghorn individuals or populations. 


Water Handling 


The proportion of different water handling methods varies across sub-watersheds 
(refer to Chapter 2 for details). The number of proposed CBM wells by alterna- 
tive can be used to estimate the associated disturbance to big game ranges by wa- 
ter handling methods. Under Alternative |, the total number of proposed CBM 
wells within pronghorn ranges is 34,724, of which more than 21,111 wells (60 
percent) occur in pronghorm yearlong range. Approximately 32,685 acres would 
be disturbed by water handling methods under this alternative (Table 4-36). 
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Construction of water handling facilities would likely occur in upland situations; 
however, the exact location and habitat type for these facilities is currently unde- 
termined. Because sagebrush shrublands and short- and mixed-grass habitats are 
the most common and widely distributed habitat types within the Project Area, it 
is assumed these habitat types would experience the majority of disturbance as- 
sociated with the construction of water handling facilities (refer to the vegetation 
section of this chapter). The destruction of suitable pronghorn habitats following 
the construction of various water handling facilities may have both positive and 
negative effects to pronghorn. The loss of suitable habitats due to the construc- 
tion of water handling facilities-would not limit the occurrence or availability of 
these habitats over the home range of individual pronghorn, which can vary be- 
tween 407 and 5,683 acres (Clark and Stromberg 1987). The relative amount of 
habitat loss would be outweighed by the availability and widespread occurrence 
of suitable habitat throughout the Project Area. The operation of water handling 


- facilities under this alternative may provide pronghom and other wildlife with 


additional drinking water resources and may increase the amount of forage avail- 
able in wetland and riparian areas that expand in response to surface discharge of 
produced water. As fully described in Chapter 2, water quality is strictly con- 
trolled by the NPDES permitting process. Water that may be available to wildlife 
and livestock would meet all NPDES permitting requirements and, therefore, 
would not be expected to be harmful to pronghorn. The distribution of existing 
water resources combined with the distribution of new water handling facilities 
would not result in concentrations of big game or other wildlife to the extent that 
it would be detrimental to wildlife (e.g., disease vectors) or wildlife habitats. Al- 
though water handling facilities would not be specifically intended for big game 
or wildlife use, these facilities would be designed and constructed to avoid poten- 
tial entrapment or drowning risks. 


White-tailed Deer 
Direct i Effects 


Direct and indirect effects to white-tailed deer and their ranges may occur as the 
result of activities proposed under Alternative 1. Quantification of potential di- 
rect effects resulting irom proposed CBM wells, compressors, non-CBM wells, 
and associated water handling methods were estimated by applying facility- 
specific disturbance factors to the proposed number of each facility type. These 
facility-specific disturbances were then summed and used to estimate the poten- 
tial number of acres disturbed for each range type. Estimated disturbances to 
each range are presented by surface owner and sub-watershed in Table 4-37 and 
Table 4—38, respectively. Estimates of disturbance acres from water handling 
methods were available for range disturbance by sub-watershed (Table 4-39). 


4-147 PRB O& G DEIS 


Wg = its 


Chapter 4 — Environmental Consequences 


Table 4-37 _ Direct Short-term and Long-term Effects to White-tailed 
Deer Ranges by Surface Owner — Alternative 1 


a ag Sa a et ee a ed 
Surface Owner (acres) 


BFO CFO FS State Private Total 


— s § $s EF FEE E 
Yearlong 609 246 0 O 116 59 1,837 669 13,516 5,340 16,078 6,314 
Winter Yearlong 39 32 0 oO O 0 O 0 32 78 o4 
Total 648 278 0 O 116 S9 1,837 669 13,516 5,372 16,156 6,378 


Table 4-38 Direct Short-term and Long-term Effects To White-tailed 
Deer Ranges by Sub-watershed — Alternative 1 


White-tailed Deer Ranges _ 
Winter Yearlong Yearlong Total 
5 & g : E : 

Sub-watershed - = = - - - 

Little Bighom River 0 0 17 14 17 14 
Upper Tongue River 0 0 6,339 2,983 6,339 2,983 
Middle Fork Powder River 0 0 17 14 17 14 
North Fork Powder River 0 0 0 0 0 0 
Upper Powder River 0 0 4,089 1,821 4,089 1,821 
South Fork Powder River 0 0 6 5 6 5 
Salt Creek - 0 0 0 0 0 0 
Crazy Woman Creek 0 0 1,013 428 1,013 428 
Clear Creek 0 0 5,033 2,433 5,033 2.433 
Middle Powder River 39 32 107 53 145 84 
Little Powder River 0 0 1,834 1,157 1,834 1,157 
Littic Missouri River 0 0 0 0 0 0 
Antelope Creek 0 0 250 OR 250 98 
Dry Fork Cheyenne River 0 0 11 y it 9 
Upper Cheyenne River 0 0 0 0 0 0 
Lightning Creek 0 0 0 0 0 0 
Upper Belle Fourche River 0 0 180 115 180 115 
Middle North Platte Casper 0 0 0 0 0 0 
Total 39 32 18.895 9,129 18,933 9,160 
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Table 4-39 White-tailed Deer Water Handling Disturbance Acres by 
Sub-watershed — Alternative 1 


Yeariong Total 
No. of H;O Handling H,O Handling 
Sub-watershed wells Disturbance Acres No. ofwells _ Disturbance Acres 
Little Bighorn 0 0 0 0 
Upper Tongue River 863 1040 863 1,040 
Middle Fork Powder 0 0 0 0 
North Fork Powder 0 0 0 0 
Upper Powder River 806 $28 806 $28 
South Fork Powder 0 0 0 0 
Salt Creek 0 0 0 0 
Crazy Woman Creek 156 112 156 112 
Clear Creek 881 1,031 881 1,031 
Middle Powder 18 15 18 1S 
Little Powder 72 59 72 59 
Little Missouri 0 0 0 0 
Antelope 4 8 7 & 
Dry Fork Cheyenne 0 0 0 0 
Upper Cheyenne 0 0 0 0 
Lightning Creek 0 0 0 0 
Upper Belle Fourche 19 20 19 20 
Middle N Platte Casper 0 0 0 0 
Total 2,824 2.813 2,824 2,813 


There are approximately 765,647 acres of white-tailed deer range in the Project 
Area. Direct disturbance to white-tailed deer ranges would result from construc- 
tion of well pads, compressor stations, associated utility corridors, access roads 
and water handling features, as outlined in Chapter 2 of this document. Distur- 
bance to white-tailed deer ranges from Project activities would result in the local- 
ized reduction of available forage. The concentration of potential disturbance 
would be variable but is not expected to result in the alteration of seasonal habitat 
use or herd movements of white-tailed deer within the Project Area. 


An estimated 9,160 acres of white-tailed deer winter yearlong and yearlong 
ranges would be directly disturbed under this alternative. Approximately 9,129 
acres of yearlong range would be disturbed during the life of the Project (e.g., 
long-term), accounting for approximately 99 percent of the total disturbance to 
white-tailed deer ranges in the Project Area. White-tailed deer yearlong range 
occurs in nearly all of the sub-watersheds included within the Project Area. 
White-tailed deer yearlong range is typically associated with stream and river 
bottoms and dominated by wet meadow, and short- and mixed-grass prairie. Less 
than one percent of white-tailed winter yearlong range would be disturbed under 
this alternative. This range occurs in the Middle Powder River sub-watershed and 
is dominated by short- and mixed-grass prairie, coniferous forest, and wet 
meadow. No white-tailed deer crucial winter range was identified within the Pro- 
ject Area. The total estimate of long-term disturbance to white-tailed “eer ranges 
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is 9,160 acres, or approximately 14 percent of the total available white-tailed deer 
range within the Project Area. The loss of suitable white-tailed deer habitats 
would not likely result in adverse effects to seasonal habitat use, herd movements 
or herd condition because of the availability of suitable habitat throughout the 
Project Area. 


These estimates of range disturbance include the entire life of the Project. The 
amount of range disturbance at any one time during project implementation 
would be less than these estimates, due to the phased nature of development (i.e., 
as new areas are disturbed by development, other areas would be undergoing rec- 
lamation). 


itat ntati 


. Habitat fragmentation may occur in some suitable white-tailed deer habitats from 
the construction of project-related facilities (e.g., access roads). The intensity of 
potential fragmentation is unknown because the precise location of project facili- 
ties is undetermined at this time. The potential effects of habitat fragmentation 
are dependent upon several factors, including current habitat condition and frag- 
mentation, proximity of additional suitable habitats, degree of proposed distur- 
bance and fragmentation, and local population size. Because these determinant 
factors are largely unknown, it is difficult to quantify the effects of additional 
fragmentation. White-tailed deer may avoid habitat that is otherwise suitable, 
depending on the extent of fragmentation. 


Vehicle Collisi 


Increased vehicle traffic within the Project Area would likely result in an in- 
creased frequency of vehicle collisions with big game and other wildlife. Quanti- 
fiable effects to white-tailed deer as the result of increased vehicle traffic are not 
available; however, the potential for vehicle collisions with white-tailed would be 
correlated with the volume and frequency of vehicle traffic. Project-related traffic 
volumes are expected to be greatest during the construction phase and gradually 
diminish in the production and reclamation/abandonment phases. 


Human Disturbance 

White-tailed deer would potentially be temporarily displaced from suitable habi- 
tats in areas of concentrated human activity. Displacement would likely be de- 
pendent on the activity duration and intensity (i.c., drill rig operations versus sur- 
vey work). When displaced, white-tailed deer would move to other adjacent suit- 
able habitats. Big game sensitivity to human disturbance is difficult to quantify, 
nonetheless, compared to other big game species, white-tailed deer are less sensi- 
tive to temporary or short-term human activities, and therefore, the potential dis- 
tance and duration of displacement is expected to be more than other big game 
species. Displacement due to concentrations of human activity are not expected 
to cause detrimental effects to white-tailed deer because human disturbance 
would likely be limited temporarily and spatially, and suitable white-tailed deer 
habitats are available. . 
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Project actions are proposed for lands owned by public agencies (e.g., BLM and 
USFS), State of Wyoming, and individual private owners. The majority of human 
activity associated with the Project would occur on privately owned lands, with 
relatively little development of publicly owned lands. White-tailed deer and other 
wildlife utilize suitable habitats despite ownership boundaries. No known distri- 
bution information relevant to land ownership is available for white-tailed deer. It 
is possibic in areas that receive relatively high hunting pressure on publicly 
owned lands, that white-tailed deer may prefer suitable habitats on privately 
owned lands and temporarily avoid otherwise suitable hab ‘tats on publicly owned 
lands. Under such an assumption and if project activities occur in sufficient den- 
sities on privately owned lands, some white-tailed deer may not prefer habitats 
on privately owned lands and thus remain on publiciy owned lands. Issues relat- 
ing to white-tailed deer and other wildlife occurrence patterns on lands of differ- 
ent ownership (e.g., privately owned versus publicly owned) and the potential 
effects from project activities are speculative due to the undetermined density 
and local pattern of project activities, including ihe effects of new access roads. 
The effects from new access roads is difficult to quantify because road densities 
and lengths are dependent upon specific facility locations, which are undeter- 
mined at this time. 


Noise and Dust 


Elevated noise levels associated with increased human activity and facility opera- 
tions may affect white-tailed deer. Flevated noise levels may deter white-tailed 
deer from utilizing localized areas of suitable habitat. The effects of Project- 
related noise levels to white-tailed deer would depend upon the occurrence pat- 
tern and intensity of produced noise. White-tailed deer responses may vary from 
tolerance to avoidance of local habitats. Due to the availability of alternate suit- 
able white-tailed deer habitats throughout much of the Project Area, localized 
elevated noise levels are not expected to result in decreased condition or an in- 
creased mortality rate of white-tailed deer in the Project Area. 


The generativa and deposition of dust on suitable white-tailed deer forage may 
occur along existing and new access roads within the Project Area. The accumu- 
iation of dust on suitable white-tailed deer forage would likely be limited to habi- 
tats immediately adjacent to unimproved roads and represent a relatively small 
fraction of the total available forage within a typical white-tailed deer range. The 
loss of potential forage due to the accumulation of dust would not affect the sur- 
vivability or condition of white-tailed deer individa!s or populations. 


Water Handling 


The proportion of different water handling methods varies across sub-watersheds 
(refer to Chapter 2 for details). The number of proposed CBM wells by alterna- 
tive can be used to estimate the associated disturbance to big game ranges by wa- 
ter handling methods. Under Alternative |, the total number of proposed CBM 
wells within white-tailed deer ranges is 2,824, of which more than all occur 
within white-tailed deer yearlong range. No proposed wells, under this alternative 
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occur in winter yearlong range. Approximately 2,813 acres would be disturbed 
by water handling methods under this alternative (Table 4-39). 


Construction of water handling facilities would likely occur in upland situations; 
however, the exact location and habitat type for these facilities is currently unde- 
termined. Because sagebrush shrublands and short- and mixed-grass habitats are 
the most common and widely distributed habitat types within the Project Area, it 
is assumed these habitat types would experience the majority of disturbance as- 
sociated with the construction of water handling facilities (refer to the vegetation 
section of this chapter). The destruction of suitable white-tailed deer habitats fol- 
lowing the construction of various water handling facilities may have both posi- 
tive and negative effects to white-tailed deer. The loss of suitable habitats due to 
the construction of water handling facilities would not limit the occurrence or 
availability of these habitats over the home range (approximately 19 acres; Fitz- 
gerald et al., 1994). The relative amount of habitat loss would be outweighed by 
the availability and widespread occurrence of suitable habitat throughout the Pro- 
ject Area. Some methods of water handling facilities under this alternative may 
provide white-tailed deer and other wildlife additional drinking water resources 
and may increase the amount of forage available in wetland and riparian areas 
that expand in response to surface discharge of produced water. As fully de- 
scrited in Chapter 2, water quality is strictly controlled by the NPDES permitting 
process. Water that may be available to wildlife and livestock would meet all 
NPDES permitting requirements and, therefore, would not be expected to be 
harmful. Existing water availability conditions would influence the potential for 
big game concentrations to occur or increase at newly constructed water handling 
facilities. The distribution of existing water resources combined with the distribu- 
tion of new water handling facilities would not result in concentrations of big 
game or other wildlife to the extent that it would be detrimental to wildlife (e.g., 
disease vectors) or wildlife habitats. Although water handling facilities would not 
be specifically intended for big game or other wildlife use, these facilities would 
be designed and constructed to avoid rotential entrapment or drowning risks. 


Mule Deer 


Direct and indirect effects to mule deer and their ranges m=. occur as the result 
of activities proposed under Alternative |. Direct effects :esiilting from construc- 
tion of proposed CBM wells, compressors, non-CBM wells, and associated water 
handling methods were estimated by applying facility-specific disturbance fac- 
tors to the proposed number of each facility type. These facility-specific distur- 
bances were then summed and used to estimate the potential number of acres dis- 
turbed for each range type. Estimates of disturbance acres from water handling 
methods were available for range disturbance by sub-watershed but were not 
available by surface owner. Estimated disturbances to each range type are pre- 
sented by surface owner and sub-watershed in Table 440 and Table 4-41. 


4--152 PRB O & G DEIS 


Y7A 


Ce ee me ee . ~ Cee Ce are Ue 


Chapter 4 — Environmental Consequences 


Table 4-40 _— Direct Short-term and Long-term Effects to Mule Deer 
Ranges by Surface Owner — Alternative 1 
SE IR IESE SE SERN NE FES ETS ATS 


Surface Owner (acres) 
BLM 
BFO CFO FS State Private Total 
oo ' ow ' oo ' oo ‘ ow ‘ ow 
c Cc c 

ng 2¢ § £§ FE F § F EF GE 
Winter 17,679 6.321 0 O S2 18 8.230 2,905 73,676 26,244 99,63735,488 
Yearlong 
Yearlong 8,107 2,901 0 0 2,218 795 4,690 0 68,613 24,848 83,628 30,206 
Total 25,786 9,222 0 


0 2.270 813 12,920 2,905 142,289 51,092 183,26565,694 
A ED PER 


Table 441 _— Direct Short-term and Long-term Effects to Mule Deer 
Ranges by Sub-watershed — Alternative |! 
ASSES AE IE ET IS ESN EE 


Mule Deer Ranges 
Winter Yearlong Yearlong Total 
E 3 
Sub-watershed 7A = 7A & 7A = 
Little Bighorn River 0 0 17 14 17 14 
Upper Tongue River 18,025 8,447 1,101 1,090 19,126 9,537 
Middle Fork Powder River 0 0 17 14 17 14 
North Fork Powder River 0 0 0 0 0 0 
Upper Powder River $6,803 25,109 29,272 10,742 86,075 35,851 
South Fork Powder River 0 0 . 6 5 6 5 
Salt Creek 985 357 44 1,369 1,129 1,726 
Crazy Woman Creek 11,869 4,183 4,689 1,724 16,558 5.907 
Clear Creek 14.817 5,245 2.884 1,708 17,701 6,953 
Middle Powder River 4,53) 2.031 1,394 S08 5,925 2,539 
Little Powder River 3,095 1,093 13,324 §,215 16,419 6,308 
Little Missouri River 0 0 0 0 0 0 
Antelope Creek 770 279 =. 20,789 7.293 21,559 7,572 
Dry Fork Cheyenne River 0 0 i 9 1 r) 
Upper Cheyenne River 0 0 1,076 406 1,076 406 
Lightning Creek 0 0 0 0 0 0 
Upper Belle Fourche River 0 0 11,873 4,260 11,873 4,260 
Middle North Platte Casper 0 0 0 0 0 0 
Total 119.895 46,743 86,596 34.356 197,491 81,099 
EE De A ET ELS AE RET ETE PEELS PETE TERE 
Habitat Dis 


There are approximately 7,193,380 acres of mule deer range in the Project Area, 
including winter yearlong, yearlong, and spring/summer/fall ranges. Direct dis- 
turbance to the various types of mule deer ranges would result from construction 
of well pads, compressor stations, associated utility corridors, access roads and 
water handling features, as outlined in Chapter 2 of this document. Disturbance 
to mule deer ranges from Project activities would result in the localized reduction 
of available forage and increased fragmentation of existing contiguous habitats. 
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The concentration of potential disturbance would be variable but is not expected 
to result in the alteration of seasonal habitat use or herd movements of mule deer 


Approximately 81,099 acres of mule deer range would be disturbed during the 
life of the Project (e.g., long-term). Approximately 46,743 acres of disturbance 
would occur in mule deer winter yearlong range that represents approximately 58 
percent of the total disturbance. Mule deer winter yearlong range occurs in most 
sub-watersheds within the Project Area, except the Upper Belle Fourche River 
and Upper Cheyenne River sub-watersheds and is typically dominated s..ort- and 
mixed-grass prairie, sagebrush shrubland, and other shrubland. Approximately 
two percent of winter-yearlong would be disturbed during the life of the Project. 
Approximately 34,356 acres, or one percent, of mule deer yearlong range would 
be disturbed during the life of the Projec:.. Mule deer yearlong range occurs in 
nearly all of the sub-watersheds throughout the Project Area and is typically 
dominated by short-grass prairie, sagebrush shrublands, and mixed-grass prairie. 
Mule deer spring/summer/fall range (127,819 acres in Project Area) is restricted 
to the Middle Fork Powder River sub-watershed and would not be disturbed by 
actions proposed under Alternative 1. The loss of suitable mule deer habitats 
would not likely result in adverse effects to seasonal habitat use or herd move- 
ments or condition because of the availability of suitable habitat throughout the 
Project Area. 


These estimates of range disturbance apply to the entire life of the Project. The 
amount of range disturbance at any one time during project implementation 
would be less than these estimates, because as new areas are disturbed by devel- 
opment other areas would be undergoing reclamation following development that 
is completed. 


Habitat n 


Habitat fragmentation may occur in some suitable mule deer habitats from the 
construction of project-related facilities (e.g., access roads). The extent of poten- 
tial fragmentation is unknown because the precise location of project-related fa- 
cilities is undetermined at this time. The potential effects of habitat fragmentation 
are dependent upon several factors including existing habitat condition and frag- 
mentation, proximity of additional suitable habitats, degree of proposed distur- 
bance and fragmentation, and local population size. Because these determinant 
factors are largely unknown at this time, it is dificult to quantify the effects of 
additional fragmentation. Mule deer may avoid habitat that is otherwise suitable, 
depending on the extent of fragmentation. The effects of potential fragmentation 
would not likely adversely affect the mule deer because of the widespread occur- 
rence and availability of suitable habitats throughout the Project Area. 


Vehicle Collisi 


Increased human activity as the result of project implementation may have sev- 
eral effects on mule deer. Increased vehicle traffic is anticipated in association 
with the construction, production, and reclamation/abandonment phases of the 
Project. Quantifiadle effects to mule deer as the result of increased vehicle traffic 
are not available; however, the potential for vehicle collisions with mule deer is 
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expected to be directl; correlated with the volume of traffic. Project-related traf- 
fic volumes are expected to be greatest during the construction phase and gradu- 
ally diminish in the production and reclamation/abandonment phases. 
Human Disturbance 

Mule deer would potentially be temporarily displaced from suitable habitats in 
areas of concentrated human activity. Displacement would likely be dependent 
on the activity duration and intensity (i.e., drill rig operations versus survey 
work). When displaced, mule deer would move to other adjacent suitabie habi- 
tats. Big game sensitivity to human disturbance is difficult to quantify, nonethe- 
less, compared to some other big game species, mule deer are less sensitive to 
temporary or short-term human activities, and therefore, the potential distance 
and duration of displacement is expected to be more than other big game species. 
Displacement due to concentrations oi human activity are not expected to cause 


detrimental effects to mule deer because human disturbance would likely be lim- 
ited temporarily and spatialiy, and suitable mule deer habitats are available. 


Diversi : ” 


Project actions are proposed for lands owned by public agencies (e.g., BLM and 
USFS), the State of Wyoming, and individual private owners. The majority of 
human activity associated with the Project would occur on privately owned lands, 
with relatively little development of publicly owned lands. Mule deer and other 
wildlife utilize suitable habitats despite ownership boundaries. No known distn- 
bution information relevant to land ownership is available for mule deer. It is 
possible in areas that receive relatively high hunting pressure on publicly owned 
lands, that mule deer may prefer suitable habitats on privateiy owned lands and 
temporarily avoid otherwise suitable habitats on publicly owned lands. Under 
such an assumption and if project activities occur in sufficient densities on pri- 
vately owned lands, some mule deer may not prefer habitats on privately owned 
lands and thus remain on publicly owned lands. Issues relating to mule deer and 
other wildlife occurrence patterns on lands of different ownership (e.z., privately 
owned versus publicly owned) and the potential effects from project activities are 
speculative due to the undetermined density and local pattern of project activities, 
including the effects of new access roads. The effects from new access roads is 
difficult to quantify because road densities and lengths are dependent upon spe- 
cific facility locations, which are undetermined at this time. 


Noise and Dusi 


Elevated noise levels associated with increased human activity and facility opera- 
tions may affect mule deer. Elevated notse levels may deter mule deer from util- 
izing localized areas of suitable habitat. The effects of Project-related noise levels 
to mule deer would depend upon th; occurrence pattern and intensity of produced 
noise. Mule deer responses may vary from tolerance to avoidance of affected 
habitats. Due to the availability of alternative suitable mule deer habitats 
throughout much of the Project Area, localized elevated noise levels are not ex- 
pected to result in, decreased condition or an increased mortality rat» of mule deer 
in the Project Area. 
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The generation and deposition of dust on suitable mule deer forage may occur 
along existing and new roads within the Project Area. The accumulation of dust 
on suitable mule deer forage would likely be limited to habitats immediately ad- 
jacent to unimproved roads and represent a relatively small fraction of the total 
available forage within a typical mule deer range. The loss of potential forage 
due to the accumulation of dust would ©. affect the survivability or condition of 
mule deer indmiduals or populations. 


Water Handling 


The proportion of different water handling methods varies across sub-watersheds 
(refer to Chapter 2 for details). The number of proposed CBM wells by alterna- 
tive can be used to estimate the associz°ed disturbance to big game ranges by wa- 
ter handling methods. Under Alternative |, the total number of proposed CBM 
wells within mule deer ranges is 17,628, of which more than 14,804 wells (84 
percent of total) would occur in mule deer winter yearlong range. A total of ap- 
proximately 14,027 acres would be disturbed in mule deer winter yearlong 
(14,804 acres) and yearlong (2,813 acres) by water handling methods under this 
alternative (Table 4-42). 


Table 442 Mule Deer Water Handling Disturbance Acres by Sub- 


watershed — Alternative | 
SS A EE EE EE ED 
Y carlomg Winter Vearbong Tonal 
HO) Handling HO) Handleng H.© Handlong 
No.of Disturbance No. of Disturbance No. of Disturbance 
Sub-w atershed wells Actes wells Actes wells Actes 
Litthe Bighorn 0 0 0 0 0 0 
Upper Tongue River RO} 1040 2.589 1,120 1.45: 4.100 
Middle bork Powder 0 0 0 0 0 0 
North Fork Powder 0 0 0 0 0 0 
Upper Powder River xm S28 114% 75 12.302 K.OSR 
South Fork Powder 0 0 0 0 0 0 
Sah Creek 0 0 31 ™»*® 0 0 
Crazy Woman ( reek 1% 112 0 0 1% 12 
(lear Creek wR! 1031 0 0 BRI ios 
Middle Powder 1® 1s HKK Sh 70 sre 
Little Powder 72 89 0 0 72 9 
Letthe Mrssewn 0 0 0 0 0 0 
Amelope 9 & 0 0 my) 8 
Drv bork Chevenne 0 0 0 0 0 
Upper Chevenne 0 0 0 0 0 0 
Lightnng ( reck 0 0 0 0 0 0 
Upper Betle hourche 9 20 0 0 9 » 
Middle \ Platte ( asper 0 0 0 0 0 0 
Total 2.424 2813 14.804 11,24) 17.628 14.077 
I EN TREE 


Construction of water handling facilities would likely occur in upland situations: 
however, the exact location and habitat type for these facilities is currently unde- 
termined. Because sagebrush shrublands and short- and mixed-grass habitats are 
the most common and widely distributed habitat types within the Project Area, it 
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is assumed these habitat types would experience the majority of disturbance as- 
sociated with the construction of water handling facilities (refer to the vegetation 
section of tus chapter). The destruction of suitable mm + deer habitats following 
the construction of vanous water handling facilities nay have both positive and 
negative effects to mule deer. The loss of suitable habitats due to the construction 
of water handling facilities would not limit the occurrence or availability of these 
habitats over the home range of individual mule deer. The reiative amount of 
habitat loss would be outweighed by the availability and widespread occurrence 
of suitable habitat throughout the Project Area. The operation of water hand!ing 
facilities under this alternative may provide mule deer and other wildlife addi- 
tional drinking water resources and may increase the amount of forage available 
in wetland and riparian areas that expand in response to surface discharge of pro- 
duced water. As fully described in Chapter 2, water quality is strictly controlled 
by the NPDES permitting process. Water that may be available to wildlife and 
livestock would meet all NPDES permitting requirements and, therefore, would 
not be expected to be harmful. Existing water availability conditions would influ- 
ence the potential for big game concentrations to occur or increase at newly con- 
combined with the distribution of new water handling facilities would not result 
in concentrations of big game or other wildlife to the extent that it would be det- 
rimental to wildlife (e.g., disease vectors) or wildlife habitats. Although water 
handling facilities would not be specifically intended for big game or wildlife 
use, these facilities would be designed and constructed to avoid potential or 
drowning risks. 


Elk 
Di | Indirect Eff 


Direct and indirect effects to elk and their ranges may occur as the result of ac- 
tivities proposed under Alternative |. Direct effects resulting from construction 
of proposed CBM wells, compressors, non-CBM wells, and associated water 
handling methods were estimated by applying facility-specific disturbance fac- 
tors to the proposed number of each facility type. These facility-specific distur- 
bances were then summed and used to estimate the potential number of acres dis- 
turbed for each range type. Estimates of disturbance acres from water handling 
methods were available for range disturbance by sub-watershed but were not 
available by surface owner. 


This analysis is restricted to elk and clk ranges that occur within the Fortification 
Creek Area in the Upper Powder River sub-watershed. This area contains several 
overlapping elk ranges and is expected to experience disturbance from the con- 
struction and operation of CBM wells, non-CBM wells, compressors, and water 
handling facilities. Additional elk ranges exist along the sovthern and western 
boundaries of the Project Area, outside of Fortification Creck, but are expected to 
be disturbed only by the construction of non-CBM wells. Estimates of total dis- 
turbance in these ranges outside of Fortification Creek are less than 300 acres out 
of approximately 610,000 acres of range. The level of disturbance to elk and their 
ranges outside of Fortification Creek would not likely result in detrimental ef- 
fects to seasonal habitat use, herd movements or herd condition because of the 
availability of remaining undisturbed habitat throughout the Project Area. Esti- 
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mated disturbances to cach range type within Elk Fortification Creek are pre- 
sented by surface owner and sub-watershed in Table 4-43, Table 4-44, Table 4- 
45, and Table 4-46. 


Table 443 _— Direct Short-term and Long-term Effects to Elk Ranges 
(excluding Fortification Creek) by Surface Owner — 


Alternative | 
De 
Surface Owner (acres) 
BLM 
BFO CFO FS State Private Total 
_ FE; EEE RE EE F 
\ carkong «0 4) 2* 23 Ww 2 Ss i382 oR 284 20m 
Crucial Wemer Y car 
hong i 4 0 xo 0@© @n”7 4 WW KK 4 Me 
Crucial Wemer i 4 0 0 0 6 ti 4 33 a? $$ as 
Spring. Summer. | ai! 6 $ 0 0 o 60 6 6 i 9 17 14 
Voimtier 0 0 0 0 0 0 0 0 17 14 17 14 
Wimer VY carlong L 9 0 6 4) > 6 Oo RR Fy 0 4) 
Tonal xy na o* 23 3 41 33 2 33? je SOS as” 


Table 4-44 Direct Short-term and Long-term Effects to Elk Ranges (excluding 
Fortification Creek) by Sub-watershed — Alternative | 


Seb emerihed SSS eeeceee we 
Lettie Bighorn River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 6 $ 0 0 0 0 0 0 0 0 ft s 6 $ 
Middle Fork Powder River 0 o 4 Ww 1 a 0 0 0 0 ss 648 0 0 
North Fork Powder River 0 0 0 0 0 0 0 0 0 0 6 s 0 0 
Upper Powder River 0 0 0 0 i) 0 0 0 0 o w WW 0 0 
South Fork Powder River 0 0 0 0 0 0 0 0 0 0 6 s 0 0 
Salt C reek 0 0 0 0 0 0 0 0 0 o mm 2 0 0 
Crary Woman ( reek 0 0 0 0 " 0 t s 0 0 . 0 0 
( lear Creek 0 0 0 0 6 s i 0 0 ®o WwW 0 0 
Middle Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Latthe Powder River " 0 0 0 0 0 0 0 0 0 0 f) 0 0 
Lrtthe Mrsseuwn River 0 0 0 0 0 0 0 0 0 0 ft) 0 0 0 
Ametope ( reeb 0 0 0 0 0 0 0 0 6 s ss 45 0 0 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Cheyenne River 0 0 0 0 0 0 0 °o WwW ww 8 7 0 0 
Lightning ( reek 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche River 0 0 0 0 0 0 0 0 0 0 1! a 0 0 
Middle North Platte ( agper 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Tonal 6 . 4 Ww 17 14 1? 14 ae im 6419) (OB 6 5 
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Table 4-45 _— Direct Short-term and Long-term Effects to Elk Ranges 
(Fortification Creek only) by Surface Owner — Alternative 1 


Surface Owner (acres) 


Y earlong 3540 1.2% 0 0 © © 67S 245 3870 L9le BORS 19 
Parturition 14 «654 0 0 © © M2 125 LSM 11964 329) 1,106 
Winter Y cariong 5) ae 0 0 60 © 4% 162 LIDS 16M 4519 14M 

0 0 o «6 ™ 1 74 199006724 


Table 4-46 Direct Short-term and Long-term Effects to Elk Ranges 
(Fortification Creek only) by Sub-watershed — Alternative |! 
ELT ES RS ES 


Ek Ranges (acres) 
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AR? 


There are approximately 122,931 acres of elk range in the Fortification Creek 
Area. Several ranges occur im Fortification Creek and overlap over the same 
habitats. Because of this overlapping nature, it is not appropriate to sum the totals 
of each range to estimate the total acres of range within this area. Although elk 
ranges in this area overlap, they are not precisely concentric. Crucial winter, par- 
turition, winter yearlong and yearlong ranges occur in Fortification Creek. Direct 
disturbance to elk ranges would result from construction of well pads, compres- 
sor stations, associated utility corndors, access roads and wate; handling features, 
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as outlined in Chapter 2 of this document. Disturbance to elk ranges from project 
activities would result in the localized reduction of available forage and increased 
depending time of year. 


If evaluated by percentage of potential disturbance to each range type within For- 
tification Creek, the greatest estimated disturbance to a single range type is 4 per- 
cent disturbance to yearlong range (4,364 acres of disturbance in 122,931 acres). 
Each of the other ranges would experience 3 percent disturbance during the life 
of the project (¢.g., long-term). Sagebrush shrublands, short- and mixed-grass 

prairie, agriculture, and herbaceous riparian areas typically dominate these 
seleien Ok seadieten adn Govan ta Gatity Gh et tke Gb adidas Gaetiene 
the Project Area and is typically dominated by short-grass prairie, sagebrush 


These estimates of range disturbance apply to the entire life of the project. The 
amount of range disturbance at any one time during project implementation 
would be less than these estimates, due to the phased nature of development (3.c. 
as new areas are disturbed by development, other areas would be undergoing rec- 


lamation following development that is completed). 
Habitat F —_ 

Habitat fragmentation may occur in some suitable elk habitats from the construc- 
tion of proyect-related facilities (e.g., access roads). The extent of potential frag- 
mentation is unknown because the precise location of project-related facilities is 
undetermined at this time. The potential effects of habitat fragmentation are de- 
pendent upon several factors, including existing habitat condition and fragmenta- 
tion, proximity of additional suitable habitats, degree of proposed disturbance 
and fragmentation, and local population size. Because these determinant factors 
are largely unknown at this time, it is difficult to quantify the effects of additional 
fragmentation. Potential fragmentation of habitats in the Fortification Creek Area 
may effect elk over various seasons due to the overlapping nature of ranges in 
this area. Elk may avoid habitat that is otherwise suitable, depending on the ex- 
tent of fragmentation. The effects of potential fragmentation would likely be 
mitigated by implementing the measures and stipulations provided in Chapter 5 
and Appendices C and D of this document. 


Vehicle Collisi 


Increased human activity as the result of project implementation may have sev- 
eral effects on elk. Increased vehicle traffic is anticipated in association with the 
construction, production, and reclamation/abandonment phases of the Project. 
Quantifiable effects to elk as the result of increased vehicle traffic are not avail- 
able; however, the potential for vehicle collisions with elk is expected to be di- 
rectly correlated with the volume of traffic. Project-related traffic volumes are 
expected to be greatest during the construction phase and gradually diminish in 
the production and reclamation/abandonment phases. 
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Elk would potentially be temporarily displaced from suitable habitats in areas of 
concentrated human activity. Displacement would likely be dependent on the 
activity duration and intensity (i.c., dnll mg operations versus survey work). 
When displaced, elk would move to other adjacent suitable habitats. Big game 
sensitivity to human disturbance is difficult to quantify, nonetheless, compared to 
some other big game species, elk are less sensitive to temporary or short-term 
ment is expected to be more than other big game species. Displacement due to 
concentrations of human activity are not expected to cause detrimental effects to 


Diwersien Gams Public to Prlustaty Ounad Lend 


Project actions are proposed for lands owned by public agencies (e.g. BLM and 
FS), the State of Wyoming, and individual private owners. The majority of hu- 
man activity associated with the Project would occur on privately owned lands, 
with relatively little development of publicly owned lands. Elk and other wildlife 
utilize suitable habitats despite ownership boundaries. No known distribution 
information relevant to land ownership is available for elk. It is possible in areas 
that receive relatively high hunting pressure on publicly owned lands, that elk 
may prefer suitable habitats on privately owned lands and temporarily avoid oth- 
erwise suitable habitats on publicly owned lands. Under such an assumption and 
if project activities occur in suf/icient densities on privately owned lands, some 
elk may not prefer habitats on privately owned lands and thus remain on publicly 
owned lands. Issues relating to elk and other wildlife occurrence patterns on 
lands of different ownership (¢.g.. privately owned versus publicly owned) and 
the potential effects from project activities are speculative due to the undeter- 
mined density and local pattern of project activities, including the effects of new 
access roads. The effects from new access roads is difficult to quantify because 
road densities and lengths are dependent upon specific facility locations, which 
are undetermined at this time. 
Noise and Dust 

Elevated noise levels associated with increased human activity and facility opera- 
tions may affect elk. Elevated noise levels may deter elk from utilizing localized 
areas of suitable habitat. The effects of Project-related noise levels to elk would 
depend upon the occurrence pattern and intensity of produced noise. Elk re- 
sponses may vary from tolerance to avoidance of affected habitats. Due to the 
availability of alternative suitable elk habitats throughout much of the Project 
Area, localized elevated noise levels are not expected to result in decreased con- 
dition or an increased mortality rate of elk in the Project Area. 


The generation and deposition of dust on suitable elk forage may occur along 
existing and new roads within the Project Area. The accumulation of dust on 


suitable elk forage would likely be limited to habitats immediately adjacent to 
unimproved roads and represent a relatively small fraction of the total available 


forage within a typical elk range. The loss of potential forage due to the accumu- 
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lanon of dust would not affect the survivability or condition of elk individuals or 
populations. 
Water Handling 

The propornon of different water handling methods vanes across sub-watersheds 
(refer to Chapter 2 for details). The number of proposed CBM wells by alterna- 
trve can be used to estimate the associated disturbance to big game ranges by wa- 
ter handling methods. Under Alternative 1, more CBM wells (2,209) are pro- 
posed in elk yearlong range in the Fortification Creek Area, than any other range 
type. These wells would account for approximately 1,447 acres of disturbance. 
Table 4-47 presents the estimated disturbance to clk ranges in Fortification 
Creek from water handling methods. 


Table 4-47 ~—_ Ek (Fortification Creek only) Water Handling Disturbance Acres by 


Sub-watershed — Alternative | 
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Construction of water handling facilities would likely occur in upland situations, 
however, the exact location and habitai type for these facilities is currently unde- 
termined. Because sagebrush shrublands and shori- and mixed-grass habrtats are 
Creek Area, it is assumed these habitat types would experience the majority of 
disturbance associated with the construction of water handling facilities (refer to 
the vegetation section of this chapter). The destruction of suitable elk habitats 
positive and negative effects to elk. The loss of suitable habitats due to the con- 
struction of water handling facilities would not limit the occurrence or availabil- 
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ity of these habstats over the home range of individual clk. The relative amount 
of habmat loss would be outweighed by the availability and widespread occur- 
rence of suitable habitat throughout the Project Arca. The operation of water 
tonal dmnking water resources and may increase the amount of forage availabie 
m wetland and mparnan areas that expand im response to surface discharge of pro- 
duced water. As fully described in Chapter 2, water quality is strictly controlled 
by the NPDES permitting process. Water that may be available to wildlife and 
livestock would meet all NPDES permitting requirements and, therefore, would 
not be expected to be harmful. Existing water availability condmons would imflu- 
ence the potential for big game concentrations to occur or increase at newly con- 
im concentrations of big game or other wildlife to the extent that m would be det- 
rimental to widlife (e.g. disease vectors) or wildlife habsats. Although water 
handling facilities would not be specifically mtended for ig game or wildlife 
use, these facilities would be designed and constructed to avord potential entrap- 
ment or drowning risks. 


Moose 

Under Alternative |. proposed well pads, compressors, and other facilities would 
not affect any of the five moose ranges that occur in the Project Arca (Figure 3- 
14). 


Raptors 
Di Indirect Eff 


Several raptor species may occur in the Project Arca and these raptors have di- 
verse habitat and prey species preferences. Collectively, habitat disturbance duc 
to proyect-related activities may result im the loss of sustable raptor nesting and 
wintering habitats and the loss of preferred prey species habitats and possible 
reductions m prey base numbers. Quantification of potential losses 1s directly 
associated with expected losses by vegetation type. This information 1s presented 
in the Vegetation section of this Chapter. Ground-nesting raptors are likely to 
tree-nesting raptors are less likely to expernence loss of suitable nesting substrates 
because these habitats are not expected to be directly affected by the proposed 
actions. Wintering roosts used by bald eagles and other wintering raptors would 
not be expected to be directly mmpacted because several mitigation measures 1n- 
stitute surface disturbance buffers and timing restrictions (refer to Chapter $ and 
Appendix C). 
Human Disturbance 

Human disturbance may result in effects to raptors im the Project Area. Human 
disturbances during the life of the Proyect may vary by type and intensity ranging 
from one-time pedestnan surveys of development areas, wel! pad construction 
and well development, to regular marmtenance tnps to wells Raptors have been 
known to become accustomed to some human activities, particularly activities 
that occur regularly and predictably. However, in some cases, particularly nesting 
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and wimienng roosts, raptors may cxhsbrt parvcular semtrvities to ncarhy human 
activites, regardless of the activity and ats micnsty Drsturhance to nesting rap- 
tors can cause nest failore, nest abandonment. and unsuccessful fledging of 
young Measures to mstigaic these potential effects. including tuming restrictions 
and surface disturbance buffer zones. are presemed m Chapter § and Append 
of this documem. The mmplememtaton of these measures 5 expected to reduce 
the effects of human disturbance to nesting and womicning raptors and prev bude 
any effects to local breeding of wintering raptor populations 


, | Pench Avmiiehiliny and | 


As part of the proposed Project. utility lines would be constructed shove- and 
below-ground Aboveground power lines and support structures would be used to 
provide power to sndividual well pods From centralized pads. power would be 
distnbuted using underground bines Suppor structures associated with ahove- 
ground power limes are expected to be used as perches by raptors These perches 
may provide raptors with new opportunities for hunting and capturing prey This 
benefit 1s expected to be temporary because if new perch sites actually mecrease 
hunting success. the number and density of prev species may eventually decrease 
due to increased hunting pressure This would then be the lemming factor to raptor 
populations: 
k Collis Tt | 


The presence of new aboveground power lines may increase the potential for rap- 
tor collisens and electrocutions All aboveground suppor structures would be 
equipped with APLIC-approved devices imended to prevent and reduce the msk 
of electrocution to perching raptors. Other APLIC recommendations for line 
spacing and distribution may be used to mmmwmuize potential avian collmons 
Power lines from mndividua! well pods to the facilites within each pod would be 
constructed underground. These lines are expected to account for the majority of 
the new lines constructed during the life of the Proyect. 


Increased vetocular traffic may result m mcreased collisions with raptors Raptor 
high-speed roadways Because proyect-related activities are expected to mecrease 
commercial and private traffic levels on public hyghways within the Proyect Area. 
the potential for raptor collision along these existing highways 1s expected to im- 
crease The increase in vehicle collisions with individual raptors 1s not expected 
to contribute to the loss of raptor population viability or health Due to the unim- 
proved nature of the exrsting and proposed access roads. vehicle speeds are not 
expected to be semilar to lighway speeds and. therefore. vehicle collisions with 
raptors would not expected to be common Any potential collisens with raptors 
along secondary or unimnroved access roads would not be expected to result im 
detrimental changes in local raptor populations 


Prey Availabili 
The diverse raptor population that occurs mm the Proyect Area rehes upon a wide 


vanety of prey species that utilize many different habitats Quantification of po- 
tential reduction in prey populations as the result of Proyect activities can only be 
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evaluated by reviewing the potential losses by vegetabon type. Prey species. par 
neularty small- and medrum-sized mammals. may cupenence losses Guc to direct 
mortality andor loss of habnat These potentul losses are not cupected to result 
m detrmental effects to bacal prey populatons or to locally occurnng raptors. In 


bons are expected to return to pre-proyect levels following the life of the Proyect 
Local prey species may cxupenence a temporary shfi m pepulavon levels, while 
population numbers respond to new environmental condmons These potential 
population shifts are not expected to be detrmental to the survivability or fitness 
of these populations and would not have detrmenta! impacts to local raptor spe- 


res populations 
Water Handling 
Water handling methods would most ‘ikely affect prey habsats and. 


m population numbers of locally occurring prey species (c.g. small- and me- 
dyum-sized mammals) Any potential effects to local prey populations would be 


highly localized and not expected to affect prey populations at scale relevant to 
predatory species. including raptors. Potential effects to raptors from water han- 
diu.g methods are expected to be lemmted to indirect effects. due to potential 
changes to habitats For more information regarding potential effects to habutats 
refer to the vegetation section of thes chapter 


Upland Game Birds 

I flect types and potential impacts to sage grouse and plains sharp-tailed grouse 
are expected to be sermiar Because these species also share similar habnats and 
behavior. this analysts of potential effects and wmpacts will address both species 

Direct and Indirect E flects 

Habuat disturbance due to proyect-related activities may result im the drrect dis- 
turhance or loss of mmpornant breeding grounds (leks: and brood rearing habuats 
To avord direct disturbance to leks. data regarding lek location and seasonal use 
would be reviewed before mutating ground surface disturbance Mitigation 
measures listed at the end of thes chapter and stipulations provided in (Chapter § 
and Appendix ( would be apphed to avon direct disturbance to leks Habnat 
disturbance to brood-rearng habitats (rypanan areas) and feeding and resting ar- 
eas (sagebrush shrublands) would be expected during the life of the Proyect. Dis- 
turbances to ripanan areas would be minimal! in nature duc to the intent to avord 
disturbance to these areas and the implementation of several measures to limit 
disturbance im cases when mpanan areas would be disturbed (see wetland npanan 
section in this chapter) Shor-term disturbance to sagebrush shrublands would 
occur over approximately 86,000 acres within the Proyect Arca This accounts for 
approumately four percent of the available sagebrush vegetation type within the 
Project Arca (2,234,129 acres). The potential impacts to sage grouse would be 
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dependent upon the patiern of Gevelapment and how the develapmen fragments 
patches of sutabic sagebrush shrubland @ 2 scale rcicvant to sage growse bh 
would be expected that sagebrush shrubland habnats of suffhocm sure and quality 
wots be available for sage grouse om most scenanos of devclapment 


Human disturbance assocusted eath pro: ci-reiated actrees. mchudmmg sore 
from Proyect facubemes. may result m adverse cflects to sage grouse Sage growse 
are Mos! scnestrve to human activity and nome when on thew scasonal breeding 
grounds (icks) Although hurnan actrvines may disturh indir dually nesting sage 
grouse. possible eflects to group of grouse on thew breeding grounds would he 
expected to have greater potential to affect loca! populatom of ths gpeces 
Mangaton measures brsted at the end of thes Chapter and stipulatam: provided m 
Chapter $ and Appendices ( and D would be apphed to avon duturbance to sage 
grouse on licks These efforts wold be expected to mmemuze disturbance to sage 
grouse on then leks and. therefore. reduce the potentia: for detrimental effects to 


local sage grouse populations 
Predation by Raptors 


As a possible outcome of implementing the praposed Proyect. raptor species may 
benefit from the mcreased availatulity of hunting perches from the imstallanon of 
aboveground power lines The avarlatulity of these perches may result m m- 
creased raptor hunting pressures on sage grouse. particularly when growse are on 
the leks Lek abandonment has been documented where power lines are withen |. 
mile and visible from the lek Sage grouse have also been documented avonding 
otherwise sustabie habvtats withen |) mile of power lines (San Miguec! Basin Sage 
Grouse Working Group | 998) 


Sage grouse collrwons with vehicles and aboveground power lines may mcrease 
due to proyect-related activites \ chicle traffic patterns are expected to merease 
over current patterns and fluctuate by mmtensity and frequency during the life of 
the Proyect: These changes may increase the potential for collimons with sage 
grouse and other wildlife species: 


Under this alternative. water-handling methods may have positive and negative 
effects to the sage grouse Production waters from outflows or surface discharge 
water handling practices may supplement cxrsting or create new wetland and n- 
panan habitats These new habitats would provide additonal brood-rearing hab- 
tats for sage grouse Water impoundments and increased water flows would also 
provide additonal drinking water sources for sage grouse The construciion of 
water handling faciimes would result in the loss of sagebrush shrublands that are 
used as nesting habitat by this species Additional losses of sagebrush may occur 
from the LAD method for production water. A summary of losses by habuat 
type. including contnbutons from water handling methods are presented in the 
vegetation section of this chapter. 
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ma varnety changes mcludimg powsiic negate and postive effects to eater. 
tow | atest, Water from surtace empoundmen outflows and derect surtace én 
charpe may Create ace and improve cursing feeding newing amd rowing hat 
Gat. Ph suppiementng Current scasomal eater ropes Thew pomential (hangers 
would accu @ naturally cunting terram condmom and not aecumed wath sur. 
face comtammen facts Surface Comammen fachues may aleo provide ace 
feodeng. newrng and resting habaats to kaa! © gicrice) 


Praducton eater from surface outflows and drect surface drcharge may also 
negative) affect cursteng © ateriow| habnats Dependent upon qrecifx sate cond: 
OMA Omputs to curstemg aguatx hattats from praduchon esict may alter favor. 
adie Condmom to the detrmen of plants and aguatx ife These ponennal cfiects 
are dependent upon cursing condmoms guantt, and teming of the reiease of 
production waters and drtance between release ports and cursteng eater ioe! 
habaats Althoug> these potential effects are powbic they are net cupe ted jo 
detrememally aifect the survivatelty of condmon of lacal regronal eaicrive! 
Populations: 


Laposwre to Prodwcpon Wate 


( encentranions of sats and metals. particularly hanuwm. ore cupected to merease 
m the waters of the Comtamme»nt reservows as eater cvaporsics over me Such 
concentrapoms have not vet been predicted quantta wel) wo precrse dew npions 
of dwect and inderect effects to waterfow! are not possible at thes terme hs apece- 
lated that mdorect effects (¢ g changes to waterfow! fonds and nesteng cover) are 
lkety t0 be more emportant than derect effects (1 ¢  toxscity) to waterfow! Salm- 
ty bemets and opium ranges for mecromal communities aigac and aquatk im. 
venebrates are known for many species and can he found m the screntifx imera- 
ture (Adarmus | 996) hors presumed that the comtamment reservors ei! he onto- 
med by species of these taxa that are toleram of the crceservely saline water 
quality condmons retatrve to surrounding © ater babes 


The species nchness of mcrotmal communities and aquath invenctrates as eel! 
as alga! productivity and tromass. can be expected to be lew m the comtamment 
reservors than lews-salne local water bodies based on a number of scoentitx 
studres ( Adarnus |996) As the salenety mcreases over terme and as water cvapo- 
rates from the comtamment reservorns. these bordacators ail! evidence a nega 
trve correlamon Semelarty. the specees nchness and abundance of wateriow! = 
expected to he low and less than surrounding unaflected « ater hades 
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The érect cficcts tw eateriow from mcrcawng concemrrnom of metals m the 
comagmnmen rcecrvors canna ¢ eci! wrmncd eahow quantitative perodaxctom 
of the concentrapoms Scienum levels» the eater cofuran of gresiet than 0 0%) 
mg L are commdered to pose 2 potential risk to many waterbed specu: duc w the 
clement s known tousxologica! cfiects and Ingh teasccumuistes potcntal @ 
food charms The saleme quality of the eater ss cupected © Cause procopetaton of 
Grssolved metals m the eater ¢ dumm such that sedements enll recerwe mcreaumy 
concemtrapom of organx and morganx forms of the metals comamed @ the 
CBM -pradguced waters over ime bt rs powssbic that eventually the scdoments may 
reach a toux level for drwing ducks that mgew sedements wtele feeding on ben- 
the organros Changes m sigs! and macrot™al spececs nchnews chat could ue 
wndwect effects on eaterion! may of may Sot accu m@ reefers: we mcrceeng 
metals Concettrateams ( Adamus | 995) 


Alternative 2A 


Ahternatrve 2A « semilar to Alternative | m the type and magnitude of drtu- 
bance assocusted wtth the prowect. However Alternatrwe 2A docs difler m the 
Properpons assigned to the vanous eater handling methods (| ader thes alterna- 
trve. as compared to ARematrve i. there would be an mcreased emphases on the 
use of infitrapon. comacument reservorn and LAD and a decreased emphases 
on the use of surface ducharge These differences m «ater handily 7 sould rewl 
™ vanabom of habutat drturhance and would not he cupected to have umgue oF 
differem effect types from those presented under Ahernative | 


Terrestrial Species 
Brg Game 


Pronghorn 
Direct and Indorect £ fiects 


Under Ahernatrve 2A. the magnrtude and type of effects would be wrmlar wo 
those preeemed under Alternative | euth the crcepmon of the contrbynee of 
drturbance aveactated & th proposed water handling Alternatives >A and | di/- 
fer anhy by the praparton of the \ancus «ater handling methods and ther ase 
crated drsturbances Table 4 48 and Table 4 49 presen ewrmates of drturhane 
to range by surface owner and sub-eatershed | temates of dreturbance acres 
from eater handling methods were avariabic for range drturbance by eh 
watervhed (Table 4 50) For an assessment of potential! effects refer to teu! under 
Ahernative | 
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Table 4+-SO0 = =Pronghorn Water Handling Disturbances by Sub-watershed — Alternative 2A 
A TEE SEES 


Dysturhance (acres) 
Spring. Surnmer, Fall Wimer V emer Ycarkong V carkng Tenal 
Ha) H«) Ha Ha) Ha) 
Handling Handling Hondling Handien, Handling 
No.of Disturhance “No.of Disturbance No.of Disturbance No. of Unurnance No of Disturbance 

Sub-s atershed wells Actes welh Actes wcils Actes well Actes well Actes 
Little Bighorn 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 0 0 0 0 Ime 2KS 2280 4 4k 2 ate 3,773 
Middle Fark Powder 0 0 0 0 0 0 0 0 0 0 
North Fork Powder 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 0 0 M2 (1777 SRO | a) 7741 10,102 14.94 19,528 
South Fark Powder 0 6 0 0 0 0 0 0 0 0 
Sah Creek 0 0 0 0 12 20 6 10 im w 
Crazy Woman Creck 0 0 0 0 0 0 2.922 4471 2922 447! 
Clear Creck 0 0 0 0 5% RS] 2870 4.39) 14 «4? 
Middle Powder 182 244 ata 62 0 0 oss a78 &K} 1,183 
Little Powder 0 0 1% 24 Kae LIM 1.128 S12 1,992 a] 
Little Missawn 0 0 0 0 0 0 0 0 0 
Antelope 0 0 0 0 7 RS 1,867 1,799 | nas 1a? 
Dry Fork Cheyenne 0 0 0 0 0 0 0 0 0 0 
Upper Cheyenne 0 0 0 0 o43 Pd 29! 323 $33 su? 
Lightneng C reek 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche 0 0 0 0 4,225 4194 165! 1,717 52% 6111 
Middle \ Platte Casper 0 9 0 0 0 0 0 0 0 0 
Tonal 1K2 244 1426 1263 12005 §=14.0R5 sitll 2k}! M7 48,4))3 


White-tailed Deer 


Under Alternative 2A, the magnitude and type of effects would be similar to 
those presented under Alternative |, with the exception of the contribution of 
disturbance associated with proposed water handling. Alternatives 2A and | dif- 
fer only by the proportion of the various water handling methods and their asso- 
ciated disturbances. Table 4-51 and Table 4-52 present estimates or disturbance 
for range by surface owner and sub-watershed, respectively. Estimates of distur- 
bance acres from water handling methods were available for range disturbance 
by sub-watershed (Table 4-53). For an assessment of potential effects, refer to 
text under Alternative |. 
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Draurhance (actes) 
HLM 

BH) ch PS Surtc Private Tonal 

3 3 = 
song ; FER FF FF § F § FE 
V carkong oy ja 6 6 ite S8 LAS? off 13 Sie S340 16078 63514 
Wimer V carlong ww 32 o °® 6 °o 6 6 0 32 ™ of 
Tenal ie hd > 0 0 ile S98 {RS o8 13Sie S37) 16,15 0.378 
ET aT Oa Ee I, ST 


Table 4-52 _— Direct Short-term and Long-term Effects to White-tailed 
Deer Ranges by Sub-watershed — Alternative 2A 
ET 


Drsturhance (actes) 

W met Kange Winer _Y cariong Range Tonal 

pF £ § §&§ § & 

E e 5 e 3 e 
Suh watershed | a a a 
Lethe Bighorn River 0 0 17 14 17 14 
Lipper Tongue River 0 0 6.620 3.264 6620 3.264 
Middle Fork Powder 0 0 17 14 17 14 
North Fork Powder 0 0 0 0 0 0 
Upper Powder 0 0 4613 2.345 4613 2.345 
South Fork Powder 0 0 6 5 6 
Sah Creek 0 0 0 0 0 0 
Crazy Woman Creek 0 0 1,140 584 1,140 554 
Clear Creek 0 0 5.350 2,750 “350 8 =2,780 
Middle Powder River ”9 32 126 65 165 97 
Little Powder River 0 0 1871 1,195 1871 1,195 
Lettle Missour 0 0 0 0 0 0 
Antelope Creek 0 0 252 100 252 100 
Dry Fork Cheyenne 0 0 i m) i m) 
Upper Cheyenne 0 0 0 0 0 it 
Lightning Creek 0 0 0 0 0 
Upper Belle Fourche 0 0 180 115 180 115 
Middle North Platte Casper 0 0 0 0 0 
Total 49 32 20.201 10,428 20.240 10.460 
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Table 4-53 White-tailed Deer Water Handling Disturbances by Sub- 
watershed — Alternative 2A 
2 SE TES 


Disturbance (acres) 
Yeartong, Tout 
HO Handling H-O Handling 
Sub- watershed No. of wells Disturbance Acres No.of wells Disturbance Acres 
Letthe Bighorn 0 0 0 0 
tipper Tongue River 863 1.320 863 1,320 
Middle Fork Powder 0 0 0 0 
North Fork Powder 0 0 0 0 
Upper Powder River 806 1,052 806 1,052 
South Fork Powder 0 0 0 0 
Sah Creek 0 0 0 0 
Crazy Woman Creck 156 299 156 239 
Clear Creek 88! 1.348 &R) 1,348 
Middle Powder 18 24 18 24 
Little Powder 2 % 72 % 
Lattle Missoun 0 0 0 0 
Amtelope ” 10 4 10 
Dry Fork Cheyenne 0 0 0 0 
Upper Cheyenne 0 0 0 0 
Lightning Creek 0 0 0 0 
Upper Belle Fourche 19 20 19 20 
Middle \ Platte Casper 0 0 0 0 
Total 2.824 4.109 2.824 4.109 


Under Alternative 2A, the magnitude and type of effects would be similar to 
those presented under Alternative |, with the exception of the contribution of 
disturbance associated with proposed water handling. Alternatives 2A and | dif- 
fer only by the proportion of the various water handling methods and their asso- 
ciated disturbances. Table 4-54 and Table 4-55 present estimates of disturbance 
to ranges by surface owner and sub-watershed, respectively. Estimates of distur- 
bance acres from water handling methods were available for range disturbance 
by sub-watershed (Table 4-56). For an assessment of potential effects, refer to 
text under Alternative |. 
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Table 4-54 _—s— Direct Short-term and Long-term Effects to Mule Deer 
Ranges by Surface Owner — Alternative 2A 


EE A RES Tee SU Ee Ee ETE 
Desturhance (actes) 


PEE ETE EEE EE 
pipe ge pg ejijye 


Womer Yearlong 17679 632! 0 Sl 18 B22 2905 The 26244 99637 35488 
ll 5 


Table 4-55 _ Direct Short-term and Long-term Effects to Mule Deer 
Ranges by Sub-watershed — Alternative 2A 


Mute Deer 
Wimer Veartong Ycariong Total 
pF & §& §& §& & 
t 
Little Bighorn River 0 0 17 14 17 14 
Upper Tongue River 14.910 $329 1.562 1,518 16472 6847 
Middle Fork Powder 0 0 17 14 17 14 
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Table 4-56 Maule Deer Water Handling Disturbances by Sub-watershed 


— Alternative 2A 
CL ce EE I a I Te ET TE OE, 
Yeariong Wimer_¥ carkong Teas! 
Ha) Ha) Ha) 
Handling Handling Handing 
Deturhance No.of ODnrsturhance Ne of Desterhance 

Sub- watershed No of weth Actes wcth ACTS. wcll Actes 
Litthe Bighorn 0 0 0 0 0 0 
Upper Tongue River me) 1320 250 3.9%) 148) S282 
Middle Fark Powder 0 i) 0 0 0 0 
North Fark Powder 0 0 0 0 0 0 
Upper P reder River wOe, 1@S) 114% 15,002 12,32 16.054 
South Fork Powder 6 0 0 0 0 0 
Sak ( reck 0 0 3 $! uM $1 
Crazy Woman Crock 1% 2” 0 0 1% 1" 
Clear C reek Kx | 1348 0 0 Kx) 1,348 
Middle Powder 18 M4 Oke 922 706 van 
Late Powder 72 ” 0 0 72 ue 
Lethe Missewn 0 0 0 0 0 0 
Ameckune ) 10 0 0 y 10 
Dry Fork Cheyenne 0 0 om) 0 0 0 
Upper Cheyenne 0 0 0 0 0 0 
Lightneng ( reek 0 0 0 0 0 0 
Upper Betle Fourche 9 20 0 0 19 20 
Middle \ Platte ( asper 0 0 0 0 0 0 
Tonal 2824 ww Wem 17 #28 24 


Under Alternative 2A, the magnitude and type of effects would be similar to 
those presented under Alternative |, with the exception of the contribution of 
disturbance associated with proposed water handling. Alternatives 2A and | dif- 
fer only by the proportion of the various water handling methods and their asso- 
ciated disturbances. Table 4-57, Table 4-58, Table 4-59, and Table 4-60 present 
estimates of disturbance to ranges by surface owner and sub-watershed, respec- 
tively. Estimates of disturbance acres from water handling methods were avail- 
able for range disturbance by sub-watershed (Table 4-61). For an assessment of 
potential effects, refer to text under Alternative |. 


Table 4-57 _ Direct Short-term and Long-term Effects to Elk Ranges 
(excluding Fortification Creek) by Surface Owner — 
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Table 4-S8 _—— Direct Short-term and Long-term Effects to Elk Ranges 
(excluding Fortification Creek) by Sub-watershed — 
Alternative 2A 


Table 4-59 _— Direct Short-term and Long-term Effects to Elk Ranges 
(Fortification Creek only) by Surface Owner — Alternative 
2A 
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Table 4-60 _—— Direct Short-term and Long-term Effects to Elk Ranges 


(Fortification Creek only) by Sub-watershed — Alternative 
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Moose 
would not affect any of the five moose ran, cs that occur m the Project Arca. 


Raptors 


Direct and indirect Effects 

Under Alternative 2A, the magnitude and type of effects would be similar to 
those presented under Alternative |, with the exception of the contribution of 
disturbance associated with proposed water handling. Alternatives 2A and | dif- 
fer only by the proportion of the vanous water handling methods and thew asso- 
ciated disturbances. For an assessment of potential effects, refer to text under 
Alternative |. 


Water Handling 

Water-handling methods would not }:ecly affect raptors directly, but aay affect 
habitats that support prey species. Potential adverse effects of water-handling 
facilites may include localized de trsction of prey habnats ana possible changes 
in population numbers of locally occurring prey species (e.g. small- and me- 
drum-sized mammals). Any potential effects to local prey populations would be 
highly localized and not expected to affect prey populations at scales relevant to 


predatory species, including raptors. For more information regarding potential 
effects to habitats, refer to the vegetation section of this chapter. 


Upland Game Birds 


Sage Grouse and Plains Sharp-Tailed Grouse 
D | Indirect Eff 


Under Alternative 2A, the magnitude and type of effects would be similar to 
those presented under Alternative |, with the exception of the contribution of 
disturbance associated with proposed water handling. Alternatives 2A and | dif- 
fer only by the proportion of the vanous water handling methods and thei asso- 
ciated disturbances. For an assessment of potential effects, refer to text under 
Alternative |. 


Water Handling 
Water-handling methods would not likely affect grouse species directly, but 


sented im the vegetation section of this chapter. 
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Waterfow! 


Direct and indirect Effects 

Under Alternative 2A, the magnitude and type of effects would be similar to 
those presented under Alternative |, with the exception of the contribution of 
disturbance associated with proposed water handling Alternatives 2A and | dif- 
fer only by the proportion of the vanous water handling methods and them asso- 
ciated disturbances. For an assessment of potential effects, refer to text under 
Ahernative |. 


Water-handling methods between Alternatives 2A and | differ most substantially 
in the number of acres disturbed from construction of infiltration impoundments. 
Ahernative 2A would potentially disturb 32,253 acres, more than twice the acre- 
age proposed for mfiltration impoundments im Alternative |. This shift im empha- 
sts to infiltravon mmpoundments may create new feeding. resting, and nesting 
habnats. These areas are not expected to be mmportant to local waterfow! because 
of the availability of existing habitats. 


Alternative 2B 

Alternative 2B is similar to Alternative | in the type and magnitude of distur- 
proportions assigned to the vanous water handling methods. Under this alterna- 
tive, as compared to Alternative |, there would be an increased emphasis on the 
use of infiltration, containment reservoirs, and LAD. and a decreased emphasis 
on the use of surface discharge These differences in water handling would result 
m vanations of habstat disturbance and would not be expected to have unique or 
differem effect types from those presented under Alternative |. For a complete 
assessment of potential effect types, refer to Alternative | of this chapter. 


Terrestrial Species 


bance from water handling methods were available for range disturbance by sub- 
watershed (Table 4-64). For an assessment of potential effects, refer to text under 
Alternative |. 
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Table 4-42 = Direct Short-term and Long-term Effects to Pronghors Ranges by 


Serface Owner — Alternative 2B 
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Table 4-43 _— Direct Short-term and Long-term Effects to Pronghorn Ranges by Sub-watershed 
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Table 4-64 = =Pronghora W ater Handling Disturbances by Sub-watershed —- Alternative 2B 
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White-tased Deer 


Under Alternative 2B, the magnitude and type of effects would be similar to 
those presented under Alternative |, with the exception of the contribunon of 
disturbance associated with proposed water handling Alternatives 2B and | dif- 
fer only by the proportion of the vanous water handling methods and thet asso- 
ciated disturbances Table 4-65 and Table 4 66 present estimates of disturbance 
to ranges by surface owner and sub-watershed. respectively Estimates of distur- 
bance from water handling methods were available for range disturbance by sub- 
watershed (Table 4-67) For an assessment of potential effects, refer to text under 
Ahernative |. 
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Under Ahernative 2B. the magnitude and type of effects would be somilar to 
those presented under Alternative |. with the cxceppon of the comtnmbunon of 
drsturbance associated with proposed water handleng Alicrnatrves 2B and | dif- 
fer only by the proporbon of the \anous water handling methads and them aso 
ciated dosturhances Table 4 68 and Table 4 69 present estimates of disturbance 
for ranges by surface owner and sub-watershed. respectively £ semates of dretur- 
hance from » ater handling methads were available for range dreurhance by sub- 
watershed (Table 4 70) For an assessment of potential effects. refer to teu! under 
Ahernative | 
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Chapter 4 — Environmental Consequences 
Table 4-70 Mule Deer Water Handling Disturbances by Sub-watershed 


~— Alternative 2B 
ERAT ASE eT I aS I EI TE EIEN, 
Desturbance (acres) 
Yeariong Winter V carlong Total 
H-O Handling H-O Handling iO Handing 
No.of Disturbance No.of Disturbance No.of Disturbance 

Sub-watershed wells Actes wells Actes wells Actes 
Little Baghorn 0 0 0 0 0 0 
Upper Tongue River we} 1040 2.589 3,120 145) 4.100 
Middle Fork Powder 0 0 0 0 0 0 
North ork Powder 0 i) 0 0 0 0 
Upper Powder River Chey nes 114% 12,761 12,302 1.ass 
South Fork Powder 0 0 0 0 0 0 
Sak C reck 0 0 3 $s] 31 bal | 
Crary Woman Creck 1S 193 0 0 1S 193 
Clear Creek RR! | mR 0 0 KK! | .0%% 
Middle Powder 18 19 KR 743 706 72 
Little Powder 72 7s 0 0 72 75 
Little Missown 0 0 0 0 0 0 
Anmtelome ) y) 0 0 ) ) 
Dry Fork Cheyenne 0 0 0 v 0 0 
Upper Cheyenne 0 0 0 0 0 0 
Lightnong ( reek 0 0 0 0 0 0 
Upper Betie Fourche 19 19 0 0 19 19 
Middle N Platte ( ayper 0 0 0 0 0 0 
Tonal 2424 3337 14.804 16,674 17,628 20,012 
Elk 


Under Alternative 2B, the magnitude and type of effects would be similar to 
those presented under Alternative |, with the exception of the contribution of 
disturbance associated with proposed water handling. Alternatives 2B and | dif- 
fer only by the proportion of the various water handling methods and their asso- 
ciated disturbances. Table 4—71, Table 4-72, Table 4-73, and Table 4—74 present 
estimates of disturbance to ranges by surface owner and sub-watershed, respec- 
tively. Estimates of disturbance from water handling methods were available for 
range disturbance by sub-watershed (Table 4-75). For an assessment of potential 
effects, refer to text under Alternative |. 
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Table 4-71 Direct Short-term and Long-term Effects to Elk Ranges 
(excluding Fortification Creek) by Surface Owner — 
Alternative 2B 
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Table 4-72 = Disturbance to Elk Ranges (excluding Fortification Creek) by Sub-watershed — 
Alternative 2B 


Drsturhance (acres) 
( racial ( ructal W enter Spring 
Winter Yearkong Summer Fall Wimer_ _Wimer Yearlong _Veartong _ Tenal 
pF §F FE EEE F € FE EOE 
3 3 
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Table 4-73 Direct Short-term and Long-term Effects to Elk Ranges 
(Fortification Creek only) by Surface Owner — 


Table 4-74 = Direct Short-term and Long-term Effects to Elk Ranges 
(Fortification Creek only) by Sub-watershed — Alternative 


2B 
ST OE TE EE EE Ee ED 
men DreOnce (BET) 

W enter Wimmer, cartong _Vecarkong Teal 

pF F F&F & £ € € O& 
Lote Beghorn River 0 0 0 0 0 0 0 0 
Upper Tongue River ” 0 0 0 0 0 0 0 
Middle Fork Powder 0 “ 0 " 0 0 0 ” 
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Upper Powder 10,S35 Sia 4D 2.1 es. S| 1315 
South bork Powder 0 0 0 0 7) 0 0 0 
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Chapter 4 — Environmental Consequences 
Table 4-75 Elk (Fortification Creek only) Water Handling Disturbances by Sub-watershed — 


Alternative 2B 
EE  -— —— —— Ee 
Vearkmg Panurtw Wsmer_V carkomg Crucis! Wimer Range 
H«&) H«® Ha) HO 
Handing Handling Handling Hamdhing 
No.of Disturbance No of Drsturhance No. of Drsturhance Ne. of Dy turbance 

Suh-« aicrshed wveth Actes wells Actes well Actes well Actes 
Lattice Bighorn 0 0 0 0 6 0 0 0 
Upper Tongue River 0 0 0 0 0 0 ) 0 
Middle Fork Powder 0 0 0 0 0 0 0 0 
North | ork Powder 0 0 0 0 0 0 0 0 
Upper Powder River 2.208 2451 KA wee 1228 1303 $32 $9 
South bork Powder 0 0 0 0 0 0 o 0 
Sak ( reck 0 0 0 0 0 0 6 0 
Crazy Woman ( reck 6 0 0 0 0 0 0 0 
Clear ( reek 0 0 0 0 0 0 0 0 
Middle Powder 0 0 0 0 0 0 0 0 
Little Powder 0 0 0 0 0 0 6 0 
Little Missewn 0 0 0 0 0 6 0 0 
Ameckpe 0 0 0 0 0 0 0 0 
Dry Fork Cheyenne 0 0 0 0 0 0 0 0 
Upper Cheyenne 0 0 0 0 0 0 0 0 
Lightning ( reek 0 0 0 0 0 0 0 0 
Upper Betle Fourche 0 0 0 0 0 0 0 0 
Middle \ Platte - ( asper 0 0 0 0 0 0 0 0 
Tonal 2.208 LAS! KKK weeny 1228 1.363 S32 $9) 


Under Alternative 2B, proposed well pads, compressors, and other facilities 
would not impact any of the five moose ranges that occur in the Project Area. 


Raptors 


Direct and inc‘rect Effects 

Under Alternat.ve 2B, the magnitude and type of effects would be similar to 
those presented under Alternative |, with the exception of the contribution of 
disturbance associated with proposed water handling. Alternatives 2B and | dif- 
fer only by the proportion of the various water handling methods and their asse- 
ciated disturbances. For an assessment of potential effects, refer to text under 
Alternative |. 


Water Handling 

Water handling methods would not likely affect raptors directly, but may affect 
habitats that support prey species. Potential adverse effects of water handling 
facilities may include localized destruction of prey habitats and possible changes 
in population numbers of locally occurring prey species (¢.g., small- and me- 
dium-sized mammals). Any potential effects to local prey populations would be 
highly localized and not expected to affect prey populations at scales relevant to 
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ee inchudi — ‘ sat 
effects to habitats, refer to the vegetation section of this chapter. 


Upland Game Birds 


Sage Grouse and Piains Sharp-tailed Grouse 
Di t Indirect Eff 


Under Alternative 2B, the magnitude and type of effects would be similar to 
those presented under Alternative |. with the exception of the contribution of 


Water handling methods would not likely affect grouse species directly, but 
would affect habitats that support these species. Potential adverse effects of water 


handling facilities may include localized destruction of nesting, feeding, and 
brood-rearing habitats. Estimates of disturbances to vegetation types are pre- 
sented in the vegetation section of this chapter. 


Direct and indirect Effects 

Under Alternative 2B, the magnitude and type of effects would be similar to 
those presented under Alternative |, with the exception of the contribution of 
disturbance associated with proposed water handling. Alternatives 2B and | dif- 
fer only by the proportion of the various water handling methods and their asso- 
ciated disturbances. For an assessment of potential effects, refer to text under 
Alternative |. 


Water handling methods between Alternative | and 2B differ most substantially 
in the number of acres disturbed from construction of infiltration impoundments. 
Alternative 2B would potentially disturb 23,446 acres, nearly twice the acreage 
proposed for infiltration impoundments in Alternative |. This shift in emphasis to 
These areas are not expected to be important to local waterfow! because of the 
availability of existing habitats, but they may be utilized. 


Alternative 3 
Alternative 3 differs from the other alternatives in that development is restricted 
to non-federal leases. Because Alternative 3 is restricted to non-federal minerals, 
there are fewer wells and related facilities and subsequently less disturbance. Ef- 
fects associated with this alternative would be similar in type to those presented 
in Alternative 1, 2A, and 2B but would be reduced in total disturbance acreage. 
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For a complete assessment of potential effect types, refer to description of Alter- 
native | section in this chapter. 


Terrestrial Species 


Big Game 


Pronghorn 
Di | Indirect Eff 


Under Alternative 3, the effect types would be similar and the estimated magni- 
tude of effects would be less than those presented under the other alternatives. 
For an assessment of potential effects, refer to text under Alternative |. Table 4- 
76 and Table 4-77 present estimates of disturbance to ranges by surface owner 
and sub-watershed, respectively. Estimates of disturbance from water handling 
methods were available for range disturbance by sub-watershed (Table 4-78). 


Table 4-76 _ Direct Short-term and Long-term Effects to Pronghorn 
Ranges by Surface Owner — Alternative 3 


° 08 68 @®6 . 8 0 0 0 0 0 0 
Winter x. 0 8 @®@ ® oO 62! 2 61970) 1164 2.591 1424 
Wimer \ cartong °° 68 06 @®@ 3 11" CAT} 14S R200 12227) =) 1 
V earlon, * 06 © © OR S72 12508 4608 51,7 21848 6769 270" 
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Table 4-77 Direct Short-term and Long-term Effects to Pronghorn Ranges by Sub-watershed 
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Table 4-78 Pronghorn Water Handling Disturbances by Sub-watershed — Alternative 3 
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White-tailed Deer 
D t Indirect Eff 


Under Alternative 3, the effect types would be similar and the estimated magni- 
tude of effects would be less than those presented under the other alternatives. 
For an assessment of potential effects, refer to text under Alternative |. Table 4- 
79 and Table 4-80 present ranges by surface owner and sub-watershed, respec- 
trvely. Estemates of disturbance from water handling methods were available for 
range disturbance by sub-watershed (Table 4-81). 
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Table 4-80 = Direct Short-term and Long-term Effects To White-tailed 
Deer Ranges by Sub-watershed — Alternative 3 
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Table 4-81 White-tailed Deer W ster Handling Disturbances by Sub- 
watershed — Alternative 3 
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Under Alternative 3, the effect types would be similar and the estimated magni- 
tude of effects would be less than those presented under the other alternatives. 
For an assessment of potential effects, refer to text under Alternative |. Table 4- 
82 and Table 4-83 present estimates of disturbance to ranges by surface owner 
and sub-watershed Estimates of disturbance from water handling methods were 
available for range disturbance by sub-watershed (Table 4 84) 


Table 4-82 Direct Short-term and Long-term Effects to Mule Deer 
Ranges by Surface Owner — Alternative } 
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Table 4-83 = Direct Short-term and Long-icrm Effects to Mule Deer 
Ranges by Sub-watershed — Alternative 3 
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Under Ahernatrve 3. the effect types would be semelar and the estemated magm- 
tude of effects would be less than those presented under the other alternatives 
For an assessment of potential effects, refer to text under Alternative |. Table 4- 
85, Table 4-86, Table 4-87. and Table 4-88 presem estimates of disturbance to 
ranges by surface owner and sub-watershed, respectively Estemates of drstur- 
bance from water handling methods were available for range disturbance by sub- 
watershed (Table 4-89) 


Table 4-85 = Direct Short-term and Long-term E fiects to Ek Ranges 
(Fortification Creek only) by Serface Owner — Alternative 3 
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Table 4-86 = Direct Short-term and Long-term Effects to Ek Ranges 
(Fortification Creek only) by Sub-«atershed — Alternative 3 
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Table 4-89) = EA (Fortification ( reek only) V ater-Handling Disturbances by 
Serface Ow mer — Alternative 
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standards. A similar level of both new disturbance and reclamation success is 
expected in the near future. 


Uranium mining has resulted im the disturbance of approximately 4,400 acres, 
while sand, gravel, and scoria mining has resulted in the disturbance of approxi- 
mately 1,200 acres. Agriculture has resulted in impacts to approximately | 13,643 
acres of lands formally occupied by native vegetation that may be suitable to 
wildlife. Urban development has resulted in the loss of approximately 4,362 
acres of native vegetation that may be suitable wildlife habitat. A mimor amount 
of new rural and urban development ts expected in the foreseeable future but no 
estimate of the amount or types of vegetation disturbance has been made. Cumu- 
lative impacts to vegetation from roads, railroads, and rural development have 
not been estimated. 


The total acreage affected by CBM development would not be disturbed simulta- 
neously, because Project development would occur over the life of the Project. 
Some of the disturbed acreage would be reclaimed or would be in the process of 
being reclaimed when new disturbances are initiated. CBM development is ex- 
pected to occur at a rate faster than abandonment and reclamation of wells. In the 
near future, the amount of disturbed habitats is likely to increase, although the 
anticipated life of CDM wells (12-20 years) indicates that reclamation would 
eventually overtake new well development, resulting in a net decrease in Gis- 
turbed vegetation for the long-term. 


Cumulative effects would also occur to vegetation resources as a result of indi- 
rect impacts. One impact is the potential import and spread of noxious weeds 
around Project facilities. Noxious weeds have the ability to displace native vege- 
tation and hinder reclamation efforts. If weed mitigation and preventative proce- 
dures are applied to all construction and reclamation practices, the impact of nox- 
ious weeds would be minimized. 


In areas reclaimed after CBM development, the reclaimed areas often differ sub- 
stantially from undisturbed areas in terms of vegetation cover. Reclaimed areas 
may not serve ecosystem functions presently served by undisturbed vegetation 
communities and habitats, particularly in the short-term, when species composi- 
tion, shrub cover, and other environmental factors are likely to be different. Es- 
tablishment of noxious weeds and alternation of vegetation along dramages and 
reclaimed areas has the potential to alter wildlife habitat composition and distn- 
bution. As a result, shifts in habitat composition or distribution may affect wild- 
life species within the Project Area. 


Pronghorn, White-tailed Deer, Mule Deer, and Elk 


The following tables present the cumulative percentage of total big game range 
disturbance in the sub-watersheds for each alternative for pronghorn (Table 4- 
90), white-tailed deer ( 


Table 4-91), mule deer (Table 4-92), and elk (Table 4-93). 
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Table 4-90 Cumulative Habitat Loss in Sub-watersheds by Alternative 
for Pronghorn 
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Table 4-91 Cumulative Habitat Loss in Sub-watersheds by Alternative 
for White-tailed Deer 
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Table 4-92 Cumulative Habitat Loss in Sub-watersheds by Alternative 
for Mule Deer 
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Moose 


Cumulative effects to the moose were not evaluated because none of the pro- 
posed alternatives directly affect moose habitat within the Project Area. Cumula- 
tive effects to existing moose habitats may occur as exploration and development 
of gas and mineral resources continue in the Powder River Basin. Indirect cumu- 
lative effects include the potential establishment of noxious weeds that may re- 
duce the quantity and quality of existing moose habrtats. 


Raptcrs 

Negative cumulative effects to raptors resulting from current, proposed and fu- 
ture activities such as gas and mineral exploration and development, agricultural 
activities, and urban development may include increased disturbance to nesting 
raptors, degradation and/or destruction of nesting habitats, increased raptor colli- 
power lines to the Project Area, the use of power poles as perches may be a posi- 
tive effect to raptor species. This positive effect may lead to an increased hunting 
efficiency which, in turn, may result in higher fledging rates for nesting raptors. 


Upland Game Birds 


Implementation of each of the alternatives would contribute to cumulative effects 
to upland game birds that occur within the Project Area. These effects include 
increased human disturbance and physical degradation or destruction of breeding 


grounds (leks) and reproductive areas (nesting and brood-rearing areas). 


Waterfowl 

Potential negative cumulative effects may result following the implementation of 
each of the proposed alternatives. Negative effects would include degradation of 
or fluctuations in surface water levels. Positive effects would include the poten- 
tial creation of suitable nesting, resting, or feeding habitats following surface 
containment features related to these proposed alternatives and/or future actions 
not addressed in this document. 


Aquatic Species 


For the purposes of this analysis, it 1s assumed that wells that discharge produced 
water on the surface and wells that discharge water to infiltration ponds may 
have potential effects on aquatic species. Water produced from wells and man- 
aged using other water handling-methods (containment, LAD, and injection) 
would not have effects on existing surface waters because none of the discharged 
water under these water handling methods would reach drainages in the sub- 
watersheds. Therefore, these three water-handling methods will not be analyzed 
further. 


Water handling methods were “modeled” and the models indicate that no dis- 


charged CBM water would reach mainstem rivers such as the Upper Tongue 
River, Powder River, Little Powder River, Cheyenne River, and Belle Fourche 
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River, however, for the purposes of this analysis, it is assumed that 20 percent of 

water would reach mainstem rivers (Surface Water Quantity section). 
Projected annual outflows at sub-watershed boundaries are listed in Table 4-1, 
and annual flow characteristics at sub-watershed boundaries are listed in Table 
3-5. A comparison of these two tables shows the projected increases in flow 
amounts by sub-watershed over the life of the Prejcct 


The amount of water that may enter draimages below infiltraiion ponds duc to 
rising water tables in shallow aquifers 1s unknown (Groundwater Flow section). 
however, if some of this water seeps into drainages, it could contribute to the sur- 


With project adherence to NPDES permit requirements, discharges of CBM pro- 
duced water to surface drainages would not likely result in violations of the 

- Clean Water Act. The quality of produced water is not expected to noticeably 
affect aquatic life. NPDES permits specify water quality standards intended to 
protect designated uses, such as agriculture, livestock watering, and aquatic 
health. Therefore, water quality of receiving waters in the Powder River Basin 
should not be degraded to levels below aquatic life standards in tributanes and 
mainstems. 


While contamment reservoirs are expected to accurnulate salts and heavy metals, 
they should not support fish species or macromvertebrate populations: therefore, 
there should be no effect on aquatic species. Streams are not expected to accumu- 
late salts and heavy metals to the point where aquatic species are affected. Table 
3~2 shows CBM produced water quality in the PRB, including metals and salts. 


Nicieeti 1 wo elie on oitel ‘al effects to 
aquatic species are provided at the end of this chapter. 


Alternative 1 


Under Alternative |, 62 percent of the proposed wells would discharge produced 
water on the surface and 23 percent would discharge produced water to infiltra- 
tion reservoirs. Ten of eighteen sub-watersheds would receive produced water. 
Alternative | has the most proposed surface discharge of the four alternatives. 
Some direct/indirect effects may occur to aquatic species, assuming 20 percent of 
produced CBM water reaches some mainstem rivers. 


Direct/indirect Effects 

Several effects of concern to aquatic species in the Project Area were considered 
in this analysis. Direct and indirect effects may include changes in timing and 
quantity of stream flows, increases and fluctuations in sedimentation, increases in 
concentrations of salts in streams, increasing concentrations of metals (¢.g., bar- 
ium, selenium), accidental spills of fuels or drilling fluids, and potential down- 
stream trans-boundary water quality effects in Montana ( Appendix B). 


Timing and Quantity of Stream Flows 
Stream flows are expected to increase to varying degrees in all ten sub- 
watersheds that would receive CBM produced water under Alternative | (Table 
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4-1). Increasing stream flows could have both positive and negative effects on 
aquatic species. The main positive effect would be to provide habitat to fish and 
taacroinvertebrates in areas that are normally dry. This could provide opportumi- 
ties for population growth. Increased flows may also benefit fishenes where con- 
tainment and/or flow-through ponds are developed for fishenes. With proper wa- 
ter quality, these ponds could serve as sport fisheries or be used for breeding na- 
tive species of concern. 


Negative effects to fish could occur if streamflows are increased substantially, 
especially during spawning penods. Increased streamflows could make n diffi- 
cult for certain species to migrate upstream to spawning and rearing areas, espe- 
cially im reaches where manmade barriers exist (i.c. dams, water diversions). In- 
creased flows in rearing areas may also make survival more difficult for young 
fish. 


Groundwater depletions may impact current instream flows in isolated streams 
throughout the Project Area. These areas would likely be in shallow alluvium 
where coal seams are near the surface which could experience reductions im 
stream flows, but instream flows in the overall Project Area are not expected to 
be largely impacted by groundwater depletion because the affected aquifer is 
usually very deep. 


Assuming that 20 percent of produced CBM from surface discharge would reach 
the sub-watersheds and comparing projected outflow numbers at sub-watershed 
boundaries (Table 4-1) to annual minimum flows (Table 3-5), the Upper Tongue 
River, Sat Creek, and Middle Powder River above Crazy Woman Creek would 
not see noticeable increases in stream flows during low flow periods. The other 
seven sub-watersheds may see noticeable increases in stream flows during low 
flow periods. These are the Upper Powder River, Crazy Woman Creek, Clear 
Creek, Little Powder River, Antelope Creek, Upper Cheyenne River, and Upper 
Belle Fourche River. Aquatic species in these sub-watersheds may be impacted, 
as discussed above, by the amount of surface water discharge under Alternative 
1, especially during low flow penods. 


increases and Decreases in Sedimentation 

Erosion rates in stream channels increase as instream flows increase, which may 
imcrease sedimentation in streams. For sub-watersheds im the Project Area, ten 
percent of soil loss would remain in the water flow at the point of exit from the 
sub-watershed (Blatt et al. 1972). Increased sedimentation can affect aquatic re- 
sources by filling interstitial (intergravel) spaces and poo! habitats. This can re- 
vertebrates are also highly dependent on interstitial spaces for differen lite 
stages, and sedimentation can cause large decreases in population numbers and 
change species compositions. This can be very detrimental to fishernes that are 
dependent on macroimvertebrates as primary food supplies and can change the 
abundance and diversity of fish populations. 


Increased sedimentation may also reduce productivity of, or eliminate, rooted and 
un-rooted aquatic vegetation that many species of macroinvertebrates and fish 
depend on for food and habitat; this may also reduce populations of fish and 
macromvertebrates. An increase of ten percent sediment load in these sub- 
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watersheds (Sedimentation Section, Chapter 4) may have a minor impact on fish 


Because produced CBM water is relatively low in sediments, recerving waters in 
streams and rivers may be more turbid, resulting in decreased turbidity and sedi- 
mentation. This could be detnmental to fish species that are dependent on turtid 
waters, and may allow for more aggressive exotic species invasion. However, 
naturally occurring turbid waters are generally well downstream of CBM dis- 
charge points and turbidity would likely be at near-natural levels when entering 
higher turtidity waters. These effects would be minimal and 1solated. 


The Upper Tongue River, Sak Creek, Middle Powder River, and Upper Chey- 
enne River would not see noticeable increases mm stream flows or increased sed- 
mentation and impacts to aquatic species would be minimal or non-cxstent. The 
other six sub-watersheds may see noticeable increases im stream flows during low 
flow penods that may noticeably increase sediment loads in these watersheds. 
These are the Upper Powder River, Crazy Woman Creck, Clear Crock, Little 
Powder River, Antelope Creek. and Upper Belle Fourche River. Aquatic species 
m these sub-watersheds may be impacted, as discussed above, by an increase in 
sedimentation. 


The proposed addition of over 17,000 miles of new roads within the Project Area 
would lead to additional sedimentation in drainages im al! sub-watersheds within 
the Project Area. Roads allow for increased runoff that leads to increased sedh- 
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ces. Limuts were established at $30 mg/L to meet the low probability threshold, 
1000 mg/L to meet the moderate threshold, and 1475 mg/L to meet the high 
threshold im the Tongue River near Miles City, Montana. They were established 
at 400 mg’L, 870 mp’L, and 1340 mg/L, respectively, for the Powder River near 
Locate, Montana These established thresholds could be used to imitate a mon- 
torng program for bicarbonate im all ten sub-watersheds that receive CBM pro- 
duced water. Refer to Table 3-2 for measured bicarbonate levels im CBM pro- 
duced waters within the Project Arca. Fish and macromvertebrates could be 
negatively wmpacted by clevated bicarbonate levels m the receiving sub- 
watersheds. Concentrations of bicarbonate are generally higher dumng low flow 
penods, and lower during high flow penods. resulting m greater accumulations 
and greater effects on aquatic life during low flow penods. 


in addition to salts being added directly to surface drainages. (BM produced wa- 
ters that do not reach dramages will evaporate and deposi salts in souls through- 
out the sub-watersheds. This accumulation of salts m the souls will continue as 
long as CBM produced water is discharged, and may be released into surface 
dramages and groundwater for years after the discharge of water ceases, further 
invertebrates. 


increases in Metals 

CBM produced water within the Project Area has been shown to contain low lev- 
els of metals such as selenium (Table 3-2). Effects of selenium un fish may range 
from physical malformations dumng embryonic development to stenlity and 
death (Lemly and Smith 1987). Concentrations greater than 2 to 5 pg’L in water 
can cause reproductive failure or mortality im fish due to foodchain broaccumula- 
tion (Lemly and Smith 1987). Selenium can be absorbed or ingested by organ- 
isms, can bind to particulate matter, or can remain free in solution. Most of a 
usually accumulates in the top layer of sediment and detritus Selenium can then 
be cycled back into the biota and remain elevated for years after selenium input 
has stopped (Lemly and Smith 1987). Generally, flowing waters accumulate less 
selenium than do standing waters that have low flushing rates and recovery 1s 
much slower in shallow impoundments and wetlands than in fast-flowing nvers 
and streams (Lemly and Smith 1987) 


Levels of selenrum in CBM produced water im the Project Area are much lower 
than the specified level of concern. Water quality was analyzed in six sub- 
watersheds, and selennum was undetected in (BM produced water in the Ante- 
lope Creek and the Upper Cheyenne River sub-watersheds. Selenrum was de- 
tected in CBM produced water in the Upper Powder River, Middle Powder 
(Table 3 2), which 1s below hazardous levels to fish Concentrations of selenum 
ods. resulting in greater accumulations dumng low flow penods 


cumulation of selenrum may increase as more selensum 1s introduced into the 
ecosystem Levels of selensum could reach dangerous levels for fish over the life 
of the Project. ht 1s anticipated that contamment ponds and reservoiws would have 
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a much higher probability of achieving hazardous levels of selenrum than do the 
stream and river systems within the ten sub-watersheds m the Proyect Arca. Fish 
and macromvernebrate species that may exist in ponds and reservorrs thal receive 
CBM produced water may expenence effects from selemum boaccumulation. 
Fish and macromvertebrate species in stream and river systems within the ten 
sub-watersheds may be impacted by increased selenum imput. 


Fuel and Drilling Fluid Spills 

Fuel and drilling fluid spills can result im fish and macromvertebrate kills and 
degradation of habitat. The severity and scope of a stream kill would depend 
upon the volume spilled, distance of the spill from surface water, and the chem- 
cal and toxicological propernes of the spilled matenals. 


increases or Decreases in Species Diversity 

Changes m flow. sedimentation and turtidity. and water quality (including salin- 
tty and metals) could all potentially affect fish and macromvenebrate species d)- 
versity, especially if these conditions remain changed for a long period. The 
longer the duration for CBM produced waters entering dramages. the greater the 
probatulity there would be of # affecting species diversity over larger portions of 
drainages 


Trans-boundary Water Quality Effects 

The states of Wyoming and Montana have developed an Intermm Water Quality 
Crtena MOC that states that water quality in streams and nvers entering Mon- 
tana from: Wyoming will not exceed set lmuts for toxicity due to CBM produced 
waier berg discharged in Wyoming Sufficient mitigation measures would be in 
place to ensure that water quality would not be degraded substantially at the 
W vorning Montana border ( Appendix B) 


Alternative 2A 


Under Ahernative 2A. the same number of CBM wells and the same volume of 
water production would be projected as under Alternative | Alternative 2A 1m- 
volves different water handling of the produced water in certam sub-watersheds. 
emphasizing discharge of (BM water to infiltravon impoundments Approw- 
mately 25 percent of the proposed wells would discharge produced water on the 
surface and $! percent would discharge produced water to infiltration reservoirs. 
Thus, the volume of water discharged to surface dramages would be less than 
under Alternative | and is shown in Table 4-1. Projected CBM runoff compared 
with average annual runoff is shown in Table 4-2. Ten of cightcen wb- 
watersheds would receive produced water under this alternative 


Water quality effects would be sumilar to those described for Alternative |, but 
proporhonately lower due to the reduction in the volurne of produced water being 
discharged to surface dramages 
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Timing and Quantity of Stream Flows 

Ahernatrve 2A. and the projyected annual outflow of CBM produced water at the 
sub-watershed boundanes would be much less than under Alternative |, as 
shown im Table 4-1. 


Comparing projected outflow numbers at sub-watershed boundanes (Table 4 |) 
to annual menemum flows (Table 3-5), the Upper Tongue River, Upper Powder 
River, Sak Creek, Crary Woman Crock, Clear Crock, and Middle Powder River 
would not see noticeable mcreases in stream flows dumng low flow penods The 
other four sub-watersheds may see noticeable mcreases im stream flows durnng 
watersheds may be wmpacted, as discussed above under Alternative |. however, 

the degree to which they may be impacted would be substantially less under Al- 
ternatrve 2A than under Alternative |. 


increases and Decreases in Sedimentation 

Due to less CBM produced water being discharged to surface dramages under 
Alternative 2A, the degree to which sedimentation would occur m rivers and 
streams would be significantly less than under Alternative |. although the types 
of potential rmpacts would be similar 


The Upper Tongue River, Upper Powder River, Salt Creek, Crary Woman 
Creek, Clear Creek, Middle Powder River, and Upper Cheyenne River would not 
see noticeable mcreases im stream flows during low flow penods or increased 
sedimentation. and impacts to aquatic species would be minimal or non-existent 
The other three sub-watersheds may see noticeable increases in stream flows dur- 
ing low flow penods that may noticeably mcrease sediment loads m these water- 
sheds. These are the Litthe Powder River, Antelope Creek, and Upper Belie 
Fourche River Aquatic species in these sub-watersheds may be impacted, as dis- 
cussed above, by an increase m sedimentation, but wnpacts would hkely be no- 
ticeably less than under Alternative |. 


increases and Decreases in Salt Concentrations 

Changes mm salt concentrations m surface waters recerving CBM produced water 
would also be less under Alternative 2A than under Alternative |. although the 
types of potential umpacts would be sumilar Salinmes may change as described 
under Alternative |. but these would occur to a lesser degree under Alternative 
2A Related wmpacts to fish and macromnvertebrates would therefore be less under 
Alternative 2A. 


increases in Metals 

Changes mm metal concentrations in surface waters recerving (BM produced wa- 
ter would also be less under Alternative 2A than under Alternative |. although 
the types of potential impacts would be sumilar Metal concentrations may change 
as described under Alternative |, but these would occur to a lesser degree under 
Ahernative 2A Related impacts to fish and macromvenebrates would therefore 
be less under Alternative 2A 
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Fuel and Drilling Fiuid Spills 

Potertial fuel and drilling fund spills would Wi'.cly result m less of an impact to 

fish and raacromvenebrates under Ahernatrve 2A than under Alternative | be- | 
cause there would be less CBM produced water avaclabic to convey pollutants to 


surface dramages 


increases or Decreases in Species Diversity 
Potential changes m species diversity would be somilar to Alternative | under 
Ahernative 2A. although they would occur at a lesser degree 


Alternative 2B 


Under Alternative 2B, the same number of CBM wells and the same volume of 
water production would be projected as under Alternatrve | Alternative 2B m- 
volves different water handling of the produced water m certain sub-watersheds. 
emphasizing surface discharge of CBM water and discharge to mfiltration rm- 
poundments Approumately 40 percent of the proposed wells would discharge 
produced water on the surface and 37 percent would discharge produced water to 
infiltration reservows Thus. the volume of water discharged to surface dramages 
would be less than under Alternative | but more than under Alternative 2B. and 
is shown m Table 4-1. Projected CBM runoff compared with average annual 
runeff 1s shown in Table 4 2 Ten of exghtcen sub-watersheds would receive pro- 
duced water 


Water quality effects would be semilar to those described for Alternative |. but 
proporhonately lower due to the reduction im the volume of produced « ater beng 


discharged to surface drammages 


Timing and Quantity of Stream Flows 

Flows supplemented by (BM produced water would mcrease slightly from hase- 
line conditions under Alternative 2B. and the proyected annual outflow of (BM 
produced water at the sub-watershed houndanes would be less than under A hter- 
native |, with one exception (Table 4-1) Flow mm the Upper Belle Fourche would 
merease above the predicted flow under Alternative | by approummately 32 per- 
cent. 


Comparing proyected outflow numbers at sub-watershed houndanes (Table 4 |) 
to annual manimum flows (Table 3-5). the Upper Tongue River, Upper Powder 
River, Salt Creek, Crazy Woman Creek. and Middle Powder River would not sce 
noticeable increases in stream flows during low flow penods The other five sub- 
watersheds may see noticeable increases in stream flows during low flow pen- 
ods. These are Clear Crock, the Little Powder River, Antelope Crock. Upper 
Cheyenne River, and Upper Belle Fourche River Aquatic specees m these sub- 
watersheds may be impacted, as discussed above under Alternative |. however. 
the degree to which they may be impacted would be substantially less under A)- 
ternative 2B than under Ahernatrve |, except m the Upper Belle Fourche River 


where rmpacts may be greater than predicted under Ahernatrve | 
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increases and Decreases in Sedimentatvon 

Due w less CBM praguced water bemg Grmcharged wo surface Gramages under 
Ahernative 2B, the degree to whack sedimentation would ccow @ rivers and 
wreams would te subwantuall jess than under Ahernative | although the types 


of poeential ompacts would be somular 


The Upper Tongue Rewer, Upper Powder Riwer. Sak Crock. Crary Woman 
Creek, Clear Crock, Maddie Powder River would not see notwesble mcreascs 
stream flows dunng low flow penads of mereased sedementavon. and mnpacts to 
aguzix species would be menemal or non-cinem The other four sub « atervheds 
may see nonceable mmecreases im stream flows dunng ioe flow penads that may 
nonceably mcrease sedemem loads im these watervheds These are the | athe Pow - 
der River, Amiclope Crock. Upper Cheyenne River, and Upper Belle Fourche 
River Aquatx species m these sub-eatervheds may be wmpacted. as drecusecd 
above. by an imcrease m sedementapon. bul mempacts would bhecly be notoeably 
lews than under Ahernatrve | 


increases and Decreases in Salt Concentrations 

Changes m salt concentrations m surface waters recerving (BM produced water 
would also be less under Alhernatrve 2B than under Alternative |. although the 
types of potential empacts would be semlar Salemes may change as described 
under Ahernatiwe |. but these would accu to a lewser degree under Alternative 
2B Related wmpacts to fish and macrownvenechraics © ould therefore be bew undet 
Ahernative 2B than under Ahernatrve | 


increases in Mbetals 

m metal concentrations mm surface waters recenving ( BM produced wa. 
ter would also be less under Abernatrve 2B than under Alternative |. although 
the types of potential ompacts would be wermlar Metal concentranom may change 
as described under Ahernatrve |. but these would accu to a lewer degree under 
Ahernatrve 2B. wath the cxcepnon of the Upper Belle Fourche River. where af- 
fects would be more substantial Related mmpacts to fish and macrownvenctraics 
would therefore be less under Ahernatrve 2B 


Fuel and Drilling Fluid Spitts 

Praertia! fuel and dnilong fad spells would bkety result om less of an empact to 
fish and macrowvernetrates under Akternatrve 2B than under Ahernatrve | be. 
cause there would be lew (BM produced eater avarlable to convey pollutants to 
surface Gramages. with the cxcepuan of the Upper Bethe Fourche River 


increases or Decreases in Species Diversity 
Potential changes m spececs drverwty would be wemelar to Alternative | under 
Ahernative 2B. although they would accu a a lewser degree 


Alternative 3 


Under Alternative }. no new Podere! CRM wells would be completed Water 
handling opuoms would he the same as under Akernatrve | Water praduchon 
would decline under Ahernatrve } Thus the volume of eater dmcharped wo eu. 
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face @ramages would be less than under Alerngtwes |. 4. and 2B 2s shown 
Table 4 | Propected CBM runoff compared eth average annua! runof! 1 shown 
wm Table 4 > Ten of eaghneen su>eaiervieds wauld rece e produced © aict 


W ater guabty cflects wowtd be semis wo thow Geucrtbed for Alternate |. but 
properpanzicty korwer duc wo the reduchar on the vohurme of produced © aict being 
Gucharged to surtace Gramagrs Wace quale, change duc to (BM enhaned 
flows would be neghgubie (surface water wectson om (hapect 4) 


Timing and Quantity of Stream Flows 

Flows suppiememed h) ( HM praduced = aier would merease siygtt!) from hase 
leme condsnoms under Alernatrve } and the prosected annua! outflow of ( BM 
produced emer a the sub-eaicrvhed bowndancs would be lew than under 
Ahernatrve | (Table 41) 


Comparing projected outflow numbers gt sub-« atervhed houndanes (Tabic 4 |) 
to annual menemur flows (Table 3 $) the Upper Tongue River. Upper Powder 
Rover. Sah Creek. and Maddie Powder River wewid mort sec noticeable mereases 
m stream flows during low flow penads The other om sub-w stersheds may sec 
notoeablc mereases im stream flows during low flow pernads These are ( rary 
Woman Crock. Clear Crock. Lathe Powder Rrver, Amtclope ( reek. Upper Chrey- 
emme River. and Upper Biclle Fourche Rewer Aquatx specees m these sub- 
watervheds may be mmpacted. as dmcuseed shove under Ahernatrve | however 
the degree to which they may be impacted would be substantially lew under A) 
ternative } than under Abernatrve | 


increases and Decreases in Sedimentation 

Due wo less CBM praduced water bemg drcharged to surface dramages under 
Ahernatrve 3. the degree to ehach scdememtanen aocurs m nvers and streams 
would be subwantally lew than under Ahernat ye | although the types of poner. 
thal empacts would he wert lar 


The Upper Tongue River, Upper Powder Rewer. Salt Crock. and Maddie Powder 
River sould no we nonceate mocreases in etrearm flows durnng tow flow pernuds 
or mereased sedrmentapon and impacts to aguatx epee: would Ne minima oF 
non-cimem The other wi sub-estervheds may see notwcabie mereascs 
@ream flows during ioe flow penads that may matceahl) mcrease sedrmen 
loads mm these watersheds These are the Crary Woman (reck, Clear Crock, Lattice 
Powder River, Antelope ( reek. Upper Cheyenne Rewer, and Upper Belle Fourche 
Rover Aquatx species m these wuh-eatervheds may be impacted. as drcuseed 
above by an imcrease m sedementavorn byt impacts would be notoeably bew chan 
under Ahernatrve | 


increases and Decreases in Salt Concentratons 

Changes m salt concemtranoms mm surface waters recenving ( BM praguced water 
would also be less under Alternatve } than under Alternative |. although the 
types of potential empacts eauld he wr lar Salemtees may changer as dea ryhed 
under Ahernatrve | but these would accu! to 2 lewser degree under Alternative | 
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Reimed empacts to fet amd mactoreetictrmc ecu thetetorre te ioe uma 
Afternarnec 3 than um@er Afermst sc © 


increases in Metals 

Changes om metal comoemtrguem m suttace egies toorcn my ( BM produced we 
ter woruhd also te tess under Ahertutree } thar umd Amerngin: | alttnugth the 
types of ponents) emnacts cul’ te wera Mets Comocmtratscem mu fang a 
Geucrited under Ahermmee | ty thew would qocw to a lemme Gegrer unde” 
Atemnatrnec ) Retmed mmmacts to ft amd mactormenectrmc eau thetectare he 
tews under Afternatre< * 


Fuel and Drilhng Fiurd Spetts 

Ponetnia! tuci and Grifbemy flung aplts werd bikehy remem tee of ar emma te 
freb amd mactormenctrac under Ahernatrve |) than under Anemia: | fe auee 
there would he teow (BM produced © ict av ailatic te Come: pollutants te met 


face Gramagrs 


increases or Decreases in Specees Drversity 
Poem! changes om species Grverets weld be eermia’ to Ahemnatine | under 
Ahernatrve } although they would accu at a tewet Geyres 


Cumulative Effects 


bmpiememanan of cact of the ahermnat res would Commune te Cumulatrve eflects 
om aguatx epececs om the Prowect Arca The proponed ahemnatine. comhened w rth 
the ponetnia! for future CBM promect) men addrewsed om the dacumem ma tcad we 
pemetia! cumulatrve effects mc tudemg fluctuate om stream few fluctua scr 
sedememaven mcteaecs mm sal comoemtrahem changes m waiet gual, mm 
CTeaaes ? UGtatenanrs m waiereays. Change om haha, and changes mm ape 
cies Grverety Lach ahernatrve would comribune to cummulatrve effects mm varveny 
Gegroes a Grecunsed mm the aguatx eflects sectrom 


Currem mayor land wees om the Proect Area motude beemack gramme agricwl- 
ture mumng (BM ga devetapmenm and comvenena on! and ga Gcvcapmenn 
The praposed Promect would comribune to omporng eflects to aguatn inte fren al! 
of theme lame umes. 


bn addrsur to am moreane om few at nuh wv merwhech that rece: ( BM produced 
waters. coal munes om the Propect Area Gecharge wae’ from pr mmo aurtace 
Gramages ( aa) meme records tor actrees worth the Promec Area ndacae tha! 
water » generally Grmcharged from pas enh afte’ merm ever. a wtnch treme 
water gual) m recening wate. » emia to Gmacharge wae The would nor 
affect sedrmematean or wv aie quality toe larpe degree hur wowid add te alread. 
moreased matrearn flows during tight rune! perads Wmerwheds © ther the Pro 
pect Arca that hawe cxnteng coe! memes mchude Une Chevenme Reve Ligne 
Belle Faurche River and | tie Powder Birver Thewe curmulatree empects wend 
aflect aguata epecees om the samme wave a Ground ahewe After: CBM deve. 
eapmen mn campicied flows wewld return to the Curren flew regrme 


421) we044 mr 


$3) 


Cragter 4 


— Environmerma! Consequences 


The proposed Project would lead to an overall increase in sediment load im drain- 
ages within the Project Area and would contribute to increased sedimentation 
caused by the existing land uses im the area. Increased CBM produced flow and 
sedimentation related to the construction of new roads would be the pnmary con- 


Water quality would continue to change throughout the Project Area both during 
and after the life of the Project, and would continue to affect aquatic life in drain- 
ages already affected by existing land uses. Long-term water quality effects that 
concentrations of selenium, bicarbonate and other salts, and sediment load; these 
could all potentially affect aquatic life. 


All of the cumulative effects may influence current fish and mecroinvertebrate 
species diversities. Long-term cumulative effects may alter water quality and fish 
habitats to the extent that exotic species can utilize these streams and rivers more 
effectively than native species, resulting in more exotic species and less native 
species. 


Alternative 1 


Under Alternative |, cumulative effects would be highest in the Powder River 
Basin, including the Upper Powder River, Salt Creek, Crazy Woman Creek, and 
Clear Creek, followed by the Upper Tongue River, Upper Belle Fourche River, 
Upper Cheyenne River including Antelope Creek, Little Powder River, and Mid- 
die Powder River, respectively. This conclusion is based on the increase in sur- 
face water flows due to CBM produced water discharge and effects associated 
with these discharges that would contribute to curnulative effects. Alternative | 
would have the most cumulative impacts of the four alternatives. 
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The development of new roads would also contribute to cumulative effects in 


Alternative 2A 

Under Alternative 2A, cumulative effects would be highest in the Powder River 
Basin, including the Upper Powder River, Crazy Woman Creek, and Cicar 
Creek, followed by the Upper Belle Fourche River, Upper Tongue River, Upper 
Powder River, respectively. This conclusion is based on the increase in surface 
water flows due to CBM produced water discharge and effects associated with 
these discharges that would contribute to cumulative effects. Alternative 2A 
would have more cumulative impacts than Alternative 3, but less than Alterna- 
tives | and 2B. 


The development of new roads would also contribute to cumulative effects in 
watersheds that will not receive discharged CBM water. 


Alternative 2B 


Under Alternative 2B, cumulative effects would be highest in the Powder River 
Basin, including the Upper Powder River, Crazy Woman Creek, and Clear 
Creek, followed by the Upper Belle Fourche River, Upper Tongue River, Upper 
Cheyenne River including Antelope Creek, Little Powder River, and Middle 
Powder River, respectively. This conclusion is based on the increase in surface 
water flows due to CBM produced water discharge and effects associated with 
these discharges that would contribute to cumulative effects. Alternative 2B 
would have more cumulative impacts than Alternatives 2A and 3, but less than 
Alternative |. 


The developme st of new roads would also contribute to cumulative effects in 
watersheds that will not receive discharged CBM water. 


Alternative 3 


Under Alternative 3, cumulative effects would be highest in the Powder River 
Basin, including the Upper Powder River, Crazy Woman Creek, and Clear 
Creek, followed by the Upper Belle Fourche River, Upper Tongue River, Little 
Powder River, Upper Cheyenne River including Antelope Creek, and Middle 
Powder River, respectively. This conclusion is based on the increase in surface 
water flows due to CBM produced water discharge and effects associated with 
these discharges that would contribute to cumulative effects. Alternative 3 would 
have the least amount of cumulative effects of all the alternatives. 


The development of new roads would also contribute to curnulative effects in 
watersheds that will not receive discharged CBM water. 
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Threatened, Endangered, and Sensitive Species 


Potential effects to special status species would be similar to those described for 
vegetation and wildlife species. The nature and extent of effects to a particular 
effects to special status plant species would occur from the disturbance or re- 
moval of individuals or populations resulting from the construction of well pads, 
1) an increase in the potential for spread of noxious weeds that displaces native 
plant populations, due to increased disturbance in the Project Area; and 2) altera- 
tion of sustable habitat distribution, due to changes in volume and rate of surface 
water flows, particularly changes in stream flow from intermittent to perennial. 


Effects to special status wildlife species would include: |) disturbance effects on 
individuals and populations by human activity, 2) the loss or reduction in effec- 
tiveness of habitats occupied by these species; 3) habitat fragmentation, particu- 
larly through construction of roads. well pads, and fences: 4) introduction of new 
perches for raptors and thus potential increase in local predation rates on some 
species, 5) increases in harassment, and 6) proyect-induced increase in mortality 
(e.g., poaching, trapping, poisoning. roadkills, raptor collision, raptor electrocu- 
tion). The magnitude of effects to special status species would depend on a num- 
ber of factors, including recommended and required mitigation measures. 


Direct disturbance of special status species habitats would occur in cach sub- 
watershed and under cach alternative. In an effort to return habitats to full use, 
unused portions of well sites would be reclaimed during the production phase. 
Following the end of the production phase, well field and ancillary facilities 
would be removed and disturbed areas reclaimed. Seed mixes approved by the 
appropriate agency, many of which are intended to be beneficial to wildlife spe- 
cies, would be used to revegetate abandoned well pads and areas occupied by 
ancillary facilities. The amount of time these lands are unsuitable as habitats is 
variable and may depend on one or more of the following: productive well life- 

span, mitigation success, reclamation techniques, and local weather conditions. 
Restemation of tulthats demfaated ty quasens and Sube to expened to be ono 
cessful within several years, habitats dominated by shrubs and trees may take 
eight to twenty years or more to successfully re-establish. Consequently, the dis- 
turbance of forest and shrub habitats would represent a long-term loss to those 
species that depend on such vegetation for forage or shelter beyond the end of the 
production phase. 


Indirect effects, including displacement, would occur in varying degrees during 
construction, production, and reclamation phases of the Project. In response to 
and noise associated with al! phases of the Project, species would avoid areas of 
these activities and utilize other locations. This avoidance would result in the un- 
der-utilhization of otherwise suitable habitats. therefore the value of these habitats 
would be diminished. Additionally, distribution patterns would be altered and 
resource Competition would be increased in unaffected habitats. The degree of 
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habitat evoidance would vary among species and among individuals of any par- 
teular species. 

Mitigatior measures expected to eliminate or minimize potential effects to 
threatened and endangered wildlife and plant species are provided at the end of 
this chapter. Adduionaily, the Biological Assessment for species listed or pro- 
posed for listing by the USFWS is included as Appendix H. 


Plant Species 


U. S. Fish and Wildlife Service 
Ute Ladies'-tresses Orchid 


Direct and indirect Effects 

The potential for direct effects to this species would be minimal. There are no 
existing oi] and gas wells in the upper portion of the Antelope Creek sub- 
watershed near the known population occurrence of this species. None of the 
wells that are proposed as a part of this Project would be constructed near that 
location. There is the potential for other populations of this species to occur in 
the Project Area. Prior to construction, surveys of suitable habitats (i.c., wetlands 
and riparian areas) would be required. In addition, efforts would be made to 
avoid habitats suitable for this species. Because of the ability of this species to 
persist below-ground or above-ground without flowering, single season surveys 
that meet the current USFWS survey guidelines may not detect populations. As a 


result, part or all of undetected populations could be lost to surface-disturbing 
activities. 


Indirect effects to currently undocumented populations of this species would oc- 
cur as a result of hydrological alterations associated with the Project. The dis- 
charge of produced water would potentially alter the distribution and extent of 
riparian and wetland areas, with the net effect being an increase in the extent of 
tresses orchid in areas that are not currently suitable, while at the same time ren- 
dering unsuitable some habstat that 1s currently suitable. Groundwater depletion 
associated with CBM well de-watering could result in lowered water tables and 
loss of mpanan and wetland vegetation in isolated area where the coal seams are 
near shallow alluviums. In some con stions, groundwater levels may be supple- 
mented and not depleted foliowing apphed water handling methods Increased 
groundwater levels may augment existing orchid habitats or create new suitable 
habstats. Effects along any narticular drainage would depend on the amount, tum- 
ing, and location of water discharge, stream geomorphology, precipitation, and 
other factors. Habitats and populations of this species may be affected by i- 
creased erosion or sediment deposition. Some streams would be greatly afiected 
by discharge, while others would be affected only minimally or not at all 


Both direct and indirect disturbances to populations and habitats of the Ute la- 
dies’ tresses orchid have the potential to increase the distribution and extent of 
noxious weeds, such as Canada thistle, that occur in similar habitats as this spe- 
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ces. Dense populations of noxsous weeds reduce the amount of habmtat availabic 
to the orchid and could result in the exchusson of the orchid from infested areas. 


Alternative Comparisons 

Alternatives |, 2A, and 2B cach propose similar numbers of CBM and non-CBM 
wells. Therefore, potential effects to the Ute ladies’ -tresses orchid as a result of 
well pad construction under these alternatives would be sumilar. However, distur- 
bances resulting from water handling methods are not equal between these alter- 
natives. Alternative | would affect 32,685 acres, Alternative 2A would affect 
51,579 acres, and Alternative 2B would affect 43,533 acres. Alternative 3 differs 
from the above alternatives in both number of wells and water handling methods. 
Alternative 3 would result in the addition of 15,458 CBM wells and | 409 Non- 
CBM wells, potentially affecting the Ute ladies’ tresses orchid to a lesser degree 
than Alternatives |, 2A, and 2B. Water handling methods under Alternative 3 
would result in the disturbance of 14,384 acres that could potentially affect the 
Ute ladies’ tresses orchid, which 1s also less than the other three alternatives. 


Wildlife Species 
U. S. Fish and Wildlife Service 


Biack-tailed Prairie Dog 


Direct and indirect Effects 

lations of the black-tailed prairie dog Individuals and colomes would be im- 
pacted by construction of well pads, roads, pipelines, and other facilities. In- 
creased availability of perches for raptor species would increase predation on 
praine dogs. Fragmentation would reduce habitat availability im colomes, reduc- 
mg habsat quality and reproductive potential im areas that are close to, of at, car- 
collisions, reducing population levels in colomes adjacent to existing and new 
roads. Shifts in vegetation types as a resuli of produced water discharges would 
reduce the amount of habutats available for burrows because praime dogs do not 
dig burrows in wet or saturated soils. Expanded wetland and mpanan areas within 


Alternative Comparisons 

Alternatives |, 2A, and 2B cach propose similar numbers of CBM and non-CBM 
wells. Therefore, potential effects to the black-tailed praine dog as a result of 
bances resulting from water handling methods are not equal between these alter- 
natives. Ahernative | would affect 32,685 acres, Alternative 2A would affect 
$1,579 acres, and Alternative 28 would affect 43,533 acres. Alternative 3 differs 
from the above alternatives in both number of wells and water handling methods 
Alternative 3} would result im the addition of fewer CBM non-CBM wells, thus 


potentially affecting the black-tailed pramme dog to a lesser degree than Alterna- 
tives |, 2A, and 2B. Water handling methods under Alternative 3 would result in 
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the disturbance of 13,870 acres that could potentially affect the black-tailed prai- 
ne dog. which 1s also less than the other three alternatives. 


Preble's Meadow Jumping Mouse 


Direct and indirect Effects 

This species would not be affected by the Project because it does not occur in 
parts of the Project Arca that would be impacted by development. Discharge of 
produced water to the North Platte River is expected to be minimal and would 
not affect the overall hydrologic regime of this large nver system. 


Alternative Comparisons 
None of the alternatives would affect the Preble’s meadow jumping mouse. 


Black-footed Ferret 


Direct and indirect Effects 

The potential for effects to the black-footed ferret are expected to be minimal. 
There are no known pupulations of this species m the Project Area. Most of the 
larger oraime dog colomes thought to be capable of supporting ferret populations 
have been surveyed to rule out presence of the ferret. Any colomes that meet the 
USFWS guidelines for potential black-footed ferret habitat that have not been 
previously surveyed would be surveyed for ferrets. No activities would occur m 
any colomes found to contain ferrets. 


Alternative Comparisons 

Alternatives |, 2A, and 2B each propose similar numbers of CBM and non-CBM 
wells. Therefore, potential effects to suitable black-footed ferret habstat as a re- 
sult of well pad construction under these alternatrves would be surmmilar However, 
disturbances resulting from water handling methods are not equal between these 
alternatives. Alternative | would affect 32.685 acres, Alternative 2A would affect 
$1,579 acres, and Alternative 2B would affect 43,533 acres. Alternative 3 differs 
from the above alternatives in both number of wells and water handling methods. 
Alternative 3 would result in the addition of fewer CBM and non-CBM wells, 
potentially affecting sustable black-footed ferret habstat to a lesser degree than 
Alternatives |, 2A, and 2B. Water handling methods under Alternative 3 would 
result mm the disturbance of 14,384 acres that could potentially affect suitable 
black-footed ferret habitat, which 1s also less than the other three alternatives 


Bald Eagle 


Direct and indirect Effects 

Bald eagles may be impacted im several ways Changes in the availability of wa- 
ter and forage due to the Project activities may result im increased or new wildlife 
populations, such as tig game, small mammals, upland birds, waterfow!, and 
passerines An increase in wildlife populations within the Proyect Area, combined 
with the imcrease in volume and frequency of vehicular traffic, may result im an 
increase of vehicular collisions and roadside carcasses Because bald eagles often 
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forage on carcasses, a potential crease m carcasses may result m an increase of 
bald cagle foraging along roads within the Project Area As the number of poten- 
tual carcasses mcreases and the number of foraging cagies mcreases, so does the 


New and additional levels of human disturbance m an area relatively vod of hu- 
man disturbance may have a negative effect to nesting and wintering bald cagies 
in the Project Area. Due to the current relative lack of human activity, bald cagies 
may exhibit sensitivities to activines of short duration and extent that would not 
otherwise affect bald cagles of other landscapes that are more accustomed to dis- 
turbance. 


Alternative Comparisons 
Alternatives |, 2A, and 2B cach propose similar number of CBM and non-CBM 


' wells. Therefore, potential effects to the bald cagle as a result of well pad con- 


native | would affect 32,685 acres, Alternative 2A would affect 51,579 acres, 
and Alternative 2B would affect 43,533 acres. Alternative 3 differs from the 
above alternatives m both number of wells and water handling methods Alterna- 
trve 3 would result im the addition of fewer CBM and non-CBM wells, potentially 
affecting the bald cagic to a lesser degree than Alternatives |, 2A, and 2B. Water 
handling methods under Alternative 3 would result in the disturbance of 14,384 
acres that could potentially affect the bald cagle, which 1s also less than the other 
three alternatives. 


Mountain Plover 


Direct and indirect Effects 

The Project has the potential to have substantial adverse direct and indirect ef- 
fects to the mountain plover. Direct loss of individuals and nests may occur as a 
result of vehicle collision and equipment operation in nesting areas. Chicks and 
eggs in nests may also be lost if disturbance or harassment occurs frequently, 
preventing aduks from tending to chicks or nests and allowing excessive heating, 
chilling, or predation to occur. Frequent disturbance may lead to nest abandon- 
ment. Re-nesting may occur at another, less disturbed location, but a net loss im 
reproductive potential would have occurred with loss of the imrtial nest. Mountain 
plovers also show a high rate of nest site fidelity, often using the same general 
area year after year Modifications that make these sites less sustable for nesting 
would result in decreased reproductive success. New nests may be placed in less 
sustable habstat, again resulteng in potentially lower reproductive success. 


Preferred nesting habstats, such as bare sorl, may be created by construction and 
production activities. While providing habitat. these areas are also hkely to result 
m nests being abandoned or destroyed when activities continue durnng the nest- 
ing season. The potential for this type of impact to occur would be greatest dur- 
ing the production phase, when limited intermittent activity would occur at well 
pads and along some access roads Mountain plovers may arrive and begin nest- 
ing on bare ground in these areas, only to be disturbed or have nests destroyed 
the next tome the road 1s used or well pad visited. This impact 1s most likely when 
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activities occur at an interval of one weck or more. During the construction 
phase, contimuous activity 1s likely to prevent nest establishment in proumuty to 
“A 


Indirect effects to mountain plovers would be caused by increased predator popu- 
lations, especially of species that sometimes increase im areas impacted by hu- 
mans, such as corvids (crows, ravens), raptors, coyotes, badgers, weasels, and 
and nest sites for avian predators, while buildings and other facilites would pro- 
vide new denning sites for mammalian predators. Increased roadkills along new 
and existing roads would provide a food source that would allow increased 
predator populations that could also prey on mountain plovers. 


Alternative Compansons 

Alternatives |, 2A. and 2B each propose similar numbers of CBM and non-CBM 
wells. Therefore, potential effects to the mountain plover as a result of well pad 
Alternative | would affect 32,685 acres, Alternative 2A would affect $1,579 
acres, and Alternative 2B would affect 43,533 acres. Alternative 3 differs from 
the above alternatives in both number of wells and water handling methods Al- 
ternative 3 would result im the addition of fewer (BM and non-CBM wells, po- 
tentially affecting the mountain plover to a lesser degree than Alternatives |, 2A, 
and 2B. Water handling methods under Alternative 3 would result in the distur- 
bance of 14,384 acres that could potentially affect the mountain plover, which is 
also less than the other three alternatives. 


Boreal Western Toad 


Direct and indirect Effects 

This species would not be affected by the Project because it is not known to oc- 
cur, nor is it expected to occur, im the Proyect Area. Histonca’ty occupied habitats 
are all outside of the Project Area a substantial distance to the south and much 
higher in elevation. Potential indirect effects to this non-migratory species are not 


expected. Hydrological alterations wou!d not occur Co to the lack of hydrologic 
imterconnection between the Proyect Area and sustabl > habstats for this species. 


Alternative Comparisons 
None of the alternatives would affect the boreal western toad 


Wyoming BLM and Forest Service 


Many of the BLM and Forest Service Sensitive species that occur in the Project 
Area may be affected by the proposed Project. The extent of effects to any par- 
ticular species are dependent on its life history, habnat preferences, adaptability 
to disturbance, and population levels im the portion of the Project Area that would 
be affected by the proposed Proyect: Because population levels of many sensitive 
species in the Project Area are unknown, and because the relationship between 
occupied areas and proposed Project activites are unknown, only the general 
types and levels of umpacts can be determined Table 4 94 lists the potential im- 
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pacts of the proposed Proyect on cach species and gives an estimate of the effect 
of these impacts on populapons. Any identified mitigation measures for sensitive 
species are also listed im Table 4-94 


Cumulative Effects 


Implementation of each of the alternatives would contmbute to cumulative effects 
to both TES plant and wildlife species im the Project Arca. One factor in the cu- 
mulative shon- and long-term disturbance to TES plant and wildlife species 
would result from the direct effects of oil and gas (conventional and CBM) de- 
velopment. Additonal oi! and gas development (conventional and CBM), not 
included as part of this assessment, may also occur at a later date beyond the 
level of development considered m this analysis. Other actrvites contributing to 
cumulative effects to TES plant and wildlife in the Project Area include: coal 


On-going coal mining activities disturb surface lands at a rate of approxmately 
2,000 acres per year, with | 850 acres successfully reclaimed on an annual basis. 
Al present, approximately 54,000 acres have been disturbed by coal mining, 
while 20.200 acres have been successfully reclaimed. An unknown portion of 
disturbed coal mining area 1s currently under-going reclamation, but has not yet 
met success standards. A similar level of both new disturbance and reclamation 
success is expected in the near future. it is not known at this time which TES 
plant and wildlife species may be affected by this development. 


Uranium mining has resulted im the disturbance of approxmately 4,400 acres, 
while sand, gravel, and scona mining has resulted mm the disturbance of approx- 
mately | 200 acres. Agriculture has resulted im impacts to approximately | | 3,643 
acres of lands formally occupied by native vegetation that may be surtable to 
TES plants and wildlife. Urban development has resulted im the loss of approx- 
mately 4,362 acres of native vegetation that may be sustable TES plant and wild- 
life habrat A minor amount of new rural and urban development is expected in 
the foreseeable future but no estimate of the amount or types of vegetation dis- 
turbance has been made Cumulative impacts to vegetation from roads. railroads. 
and rura! development have not been estimated 
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Table 4-94 Wyoming BLM and Forest Service Sensitive Species Effects Evaluation 
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The total acreage affected by CBM development would not be disturbed simulta- 
neously, because Project development would occur over the life of the Project. 
Some of the disturbed acreage would be reclaimed or would be im the process of 
being reclaimed when new disturbances are initiated. CBM development ts ex- 
pected to occur at a rate faster than abandonment and reclamation of wells. In the 
near future, the amount of disturbed TES plant and wildlife habstats 1s likely to 

increase, although the anticipated life of CBM wells (12-20 years) indicates that 


Cumulative effects would also occur to TES plant and wildlife resources as a re- 
suli of indirect impacts. One factor is the potential import and spread of noxious 
place native vegetation and hinder reclamation efforts. If weed mitigation and 
preventative procedures are applied to all construction and reclamation practices, 
the impact of noxious weeds on TES plants and wildlife would be minimized. 


In areas reclaimed after CBM development, the reclaimed areas often differ sub- 
stantially from undisturbed areas in terms of vegetation cover. Reclaimed areas 
may nol serve ecosystem functions presently served by undisturbed vegetation 
tion, shrub cover, and other environmental factors are likely to be different. Es- 
tablishment of n~xsous weeds and alternation of vegetation along drainages and 
reclaimed areas has the potential to alter TES plant and wildlife habuat composi- 
tion and distribution. As a result, shifts in habnat composition or distnbution may 


Cultural Resources 


The goal of the consideration of histonc properties under Section 106 of the Na- 
tional Historic Preservation Act of 1966 as amended (P.L. 89-665; P.L. 95515; 
P.L. 102-575; 80 Stat. 915; 16 USC 470), its implementing regulations, including 
but not limited to 36 CFR §800, 36 CFR §61, and Executive Order 11593, the 
National Environmental Policy Act of 1969 (P.L. 91-190; 83 Stat. 852; 42 U.S.C. 
1$00-17.7, 42 U.S.C. 4321-61) and its implementing regulations including 40 
CFR §1500-1508, is the preservation of the cultural values embodied in those 
histone properties. The BLM national cultural resource management objectives 
to meet the requirements of the latter statutory authonties and additional related 
authorities listed in BLM Manual M-8100.03 are 


A. Respond in a legally and professionally adequate manner to (|) the statutory 
authorities concerning historic preservation and cultural resource protection, 
and (2) the principles of multple use. 


B. Recognize the potential public and screntific uses of, and the values attrib- 
uted to, cultural resources on the public lands, and manage the lands and cul- 
tural resources so that these uses and values are not diminished, but rather are 
maintained and enhanced 


( Contnbute to land use planning and the multiple use management of the pub- 
lic lands in ways that make optimum use of the thousands of years of land 
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use history inherent i cultural resource information, and that safeguard op- 
portunsties for attaming appropnate uses of cultural resources. 

D. Protect and preserve im place representative examples of the full array of cul- 
tural resources on public lands for the benefit of scientific and public use by 
present and future generations. 

E. Ensure that proposed land uses, initiated or authorized by BLM, avoid imad- 
vertent damage to Federal and non-Federal cultural resources. 


The operational objectives to achieve this goal are: 


1. Identification of all historic properties within the area of potential effect of 
proposed actions that are part of or associated with the federal undertaking. 


2. Evaluation of the cultural values of those historic properues within appropn- 


3. Avoidance or minimization of adverse effects to those cultural values. 

The cultural resources management objective of the BLM Buffalo Field Office, 
including stewardship considerations in addition to Section 106 and NEPA com- 
pliance is to “Protect, preserve, interpret, and manage significant cultural re- 
(BLM 2001:4). 


These objectives are achieved through: 
1. Inventory; 

2. Evaluation; 

Native American Consultation: 
4. Management Options. and 

5. Monntorng 


Cultural resource sites are defined as discrete locations of past human activity, 
which can include artifacts, structures, works of art. landscape modifications, and 


ed 


are defined as those sites that are listed on, determined eligible for, or recom- 
mended eligible for the National Register of Histonc Places under the Crtena for 
Evaluation (36 CFR § 60.4), and sites that have not been evaluated. 


tion of resources in the area of potential effect as part of the approval process. All 
areas of proposed ground disturting activity would be imventoned for cultural 
resources. Any discovered resources would be documented and evaluated for 
cligibility for the NRHP. pyaar sel tty dst apm 
be avoided. Indirect effects from changes to soi! stability or drainage patterns 
cannot always be anticipated. Indirect effects can be minimized by soil stabiliza- 
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thon, fencing, or protective barners to prevent madvertent traffic m sensitive ar- 
cas. Direct effects when cligible sites cannot be avoided would be subject to 
mutigation procedures Adverse effecis can be mitigated by implementation of 
approved data recovery treatment plans There are a large number of uncvaluated 
sites. These sites can be avoided or additional studies can be implemented to 
evaluate them. In addition, specific procedures would be established for the 
treatment of unanticipated discovenes and human remains that were not ident)- 
fied by surface investigation. 


Adverse effects to cultural resources can result from the construction and opera- 
ton of well pads, access roads. pipelines. power lines, and compressor stations 
and vehscular travel. Effects to sites can be direct as a result of construction or 
other carth disturbing activities, or can be indirect as a function of such things as 
mcreased croson, casser access, vibration from traffic or machinery, or alteration 
of the setting Adverse affects to cultural properties may include, alteration of 
visual, atmospheric, and auditory aspects of site setting, or site destruction by 
placement of facilites and infrastructure. Indirect effects can be particularly um- 
portant im the consideration of sites that are smportant for thei location, setting. 
and feeling, such as emigrant trails or locations of histonc battles. Cultural sites 
are a nonrenewable resource and, if disturbed, lose potential information. integ- 
rity, and heritage value. Avoidance of eligible sites is the preferred mitigation. 
Although careful proyect planning can help alleviate madvertent or unintentional! 
effects to eligible sites, such effects can still occur. Data recovery plans can be 
undertaken in cases where eligible sites cannot be avoided or are unintentionally 
affected. 


Native American Consultation 


Effects to traditional cultural properties, localities of tradmonal concern, and sa- 
cred sites must be considered. Federal regulations require consultation with rec- 
ognized Native Amencan tnbes These include, but are not limited to: 


National Historic Preservation Act of 1966, as amended (P.L. 89-665; PLL. 95- 
S15; P.L. 102-575; 80 Stat. 915; 16 U.S.C. 470-470, 36 CFR §60, 6 
CFR 965; 36 CFR §800; 36 CFR §801; 36 CFR 661; Executive Order 
11593). This requires federal agencies to consult with Indian tribes re- 
garding federal undertakings in order to identify properties with tnbal re- 
ligrous or cultural signiticance that may be eligible for the National Reg- 
ister of Histonc Places (Traditional Cultural Places), and to determine 
ways to avo or minimize effects to those properties. 


National Environmental Policy Act of 1969 (PL. 91-190, 83 Stat. 852; 40 U.S.C. 
1500-17.7; 42 U.S.C, 4321-61, 43 CFR 1500-1508). This requires fod- 
eral agencies to consult with Native Amerncan tnbes regarding land use 
plans 


Federal Land Policy and Management Act of 1976 (PL 94-579, 90 Stat. 2743, 43 
U.S.C. 1701). This provides Native American tribes and groups the op- 
portunity to express thew views and identify places of concern. 
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Amencan Indian Religious Freedom Act of 1978 (PL. 95-431; 92 Stat. 469, 42 
USC 1996 and 19962; 43 CFR §7; Executive Onder 13007). This requires 
federal land managing agencies to identify, through consultation, the 
concerns of tradmonal Natrve Amencan religous practrboners, and to 
accommodate access to and ceremonial use of sacred sites. 


ical Resources Protection Act of 1979 (PL. 96-95; 93 Stat. 721; 16 
U.S.C 470aa-470mm:, P L. 100-555, PL. 100-588). This requires consid- 
eration of Native Amencan concerns and requires that federal land man- 
aging agencies notify approprate tnbes before approving permits for ¢x- 
cavation of archacological resources if the location may have cultural or 
religious importance to the tribes. 


Native American Graves Protection and Repatriation Act of 1990 (P.L. 101-601, 
104 Stat. 3048, 25 U.S.C. 3001; 43 CFR §10). Requires federal agencies 
to consult with appropnate tnbes before the authonzation of excavation 
or removal of Native Amencan human remains and funerary obyects with 
the purpose of determining how the tribes would like the agency to treat 
these remains 


In carrying out rts mandated responsibilities, the Bureau of Land Management 1s 
obligated to ensure that the concerns that Natrve Amencans have about federal 
land use plans are adequately addressed The Bureau of | and Management must 
tive Amencan tribes. 


Letters were sent to 26 tribes and various bands regarding the Powder River Ba- 
sin Oil and Gas Environmental impact Statement. Of the 26 tribes asked to par- 
ticipate, the Kiowa Tribe, Apache Tribe, Comanche Tribe, Teton Lakota Tribe, 
the Oglala Lakota Tribe, and bands of the Minneconjou, Siha Sapa, Oohenumpa, 
and hazipco Lakota have expressed concerns and have asked to meet with BLM 
staff. These Native Amencan groups have expressed concern over the handling 
of madvertemt discovenes of human remains, have asked for the opportunity to 
visit proyect areas to identify and mterpret tradiiona! cultural places, and have 
A meeting hosted by the Cheyenne River Sioux and attended by members of the 
Cheyenne River Sioux Tribe and Oglala Lakota Tribe was held in South Dakota 
im April 2001. 


Treatments 


The BLM, FS, and the State Histone Preservation Officer (SHPO) will develop a 
project treatment plan (outline in Appendix 1) This plan would provide direction 
and decisions ahead of trme so that actions im the field can be carned out much 
quicker, especially when unexpected discovernes are made Mitigation of adverse 
resource management including adjustment of the color of facilites, landform 

ing. detailed mapping and recordation, histonc documentation, or data re- 
covery. 
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Many areas of federal muncrals im the Project Arca are privaicly owned surface. 
The surface owners must be kept informed of actrvines that are planned on ther 
resources. They must also understand, or be reassured thal resources on their 
property belong to them, and that they will have the option of taking possession 
of any cultura! matena!s recovered on thei land after the complenon of appropn- 
ate documentation and analysis. 


cussed m more detail i the treatment plan. 


Situation 1 — Unevaluated Sites: 
' Roughly 35 percent of the known sites in the Project Arca are unevaluated. The 
reason that a particular site 1s unevaluated may include 

» The site was recorded formally or informally outside the Section 106 or 
NEPA processes and evaluation was nct required. 

7 Site recording was incomplete or madequate. 

” Decumentaton of the historic context of the site was not pursued and in- 
formation 1s inadequate for evaluation. 

» The site is largely obscured (buried by sediment or covered by later con- 
struction eprsades) and elements of the site must be uncovered to provide 
information for evaluation, or 

» Comparative information on similar or related sites is insufficient or in- 
adequately compiled. 

If a site will be smpacted by a proposed federal action must be evaluated to de- 
termine whether it is a historic property. Depending on why the site is unevalu- 
ated i may require: 

» A revisit and rerecording by current standards. 

» Comparative or technical analysis of artifacts, matenals, photographs, or 
information already gathered from the sie. 

» A search of public, histoncal or archival records to establish context and 
associations : 

» Test excavation or partial removal of overlying fabric and structures to 
establish the nature and integrity of the site. 

» A search of archival maps, photographs, or records to clarify earlier iden- 
tity, appearance, location, or extent of a feature, building or structure, or 

» Compilation of comparative data on similar or related sites. 


If the effort necessary to adequately evaluate a site is excessive in Comparison 
with the scale of the proposed action, 1 may be prudent to modify the proposed 
action to avoid the site as if t were eligible. However, i will still be necessary to 
verify the extent of the site and its contributing clements. If the site is unevalu- 
ated # can be difficult to adequately plan for avoidance and protection, because 
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part of the process of evaluation 1s identifying the contnibutung chements or char- 
acteristics of the s#te that need to be protected. 


Situation 2 — Resources that are Eligible for their 
Potential to Yield important information 


Eligibility 
Histone or prehistoric artifact scatters, artifacts with surface features, or buned 
levels that are eligible primarily for the formation they may yreld (Critenon d). 


Impacts 

7 Mechanical disturbance by earth moving activites, surface traffic, erosion, 
or destabilization resulting im. joss of artifacts or features. boss of the con- 
text, patterning, or internal association of artifacts and features, or loss of 
specialized evidence (¢.g.. chemical, pedological, chronometric, geomor- 
phic) integral to the information potential of the property. 

7 Detenoration through neglect. 

7 Intentional or madverient displacement, mixing, or removal of site cle- 
ments. 


Management 


- Avordance and protection during developmen by stypulation of limited 
activity, fencing or protective barncades, and monitonng — evther the entire 
property or contributing areas within the property. 

7 Prevention of erosion, sedimentation, or indirect displacement by sediment 
staihization, silt fences, or other appropnate measures — both development 
and post-development 

* Permanent fencing after development to exclude casual traffic and grazing 
disturbance 

* If avordance and protection is not feasible, or site 1s madveriently 
damaged, approved data recovery of elements of the site that make # 
eligible and are threatened 


Situation 3 — Resources Eligible for their 
Associations 


Eligibility 


Properties or extensive landscapes eligible for association with an event or pat- 
tern of events important in prehistory or history or the significant contnbutons of 
a person or bemg important in history or tradition that 1s imtegrally associated 
with the location, setting and feeling, with or without artifacts, features, struc- 
tures, or buildings (Critena a and b). 
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2” Mechamecal, visual. or audmory disturbance to the location and sctimng that 
mmpairs the essential character of the property that conveys the mmportant 
event, pattern of events, or sctteng mm which an mmportant person or being 
developed of delivered an important contnibynon to bustory of tradmon 

> Indirect or delayed disturbance by destabilization of the landscape or m- 
traduction of aggressive plants or anumals out of character wrth the hrstanc 
setting. 


Management 
7 Avordance and protection dumng development and operation of the essen- 
tal character of the location and settong of the property by lumnation of ex- 
tent and duration of activities, fencing or protective barncades, and mon- 
tornng of the immediate property and essential elements of its location and 
7 Stipulatons on development and operation of facilities and access to factl- 
tes so that imtrusson on the essential character of the property 1s minimized 
- wmcluding mimimum proumuity for development and traffic, restncton of 
nome, restriction of actrvives within view of the property, or use of con- 
struction maternals, styles, and colors that are wn character with the setting 
» Protective measures and monrorng to prevent significamt changes m 
vegetation, hydrology. or sor! stability: 
7 Unavordable wmpact might be mitigated by an approved plan of recorda- 
thon, or recordation and restoration of the essential character and setting of 
the property 


Situation 4 — Resources Eligible for their Design, 
Materials, Workmanship or Artistic Value 


Eligibility 
” Properues eligible as non-portable art, architecture, or designed structures 
(Critenon c). 
7 In many cases the location, setting and feeling of these objects, busidrngs 
or structures may also be essential elements of thew significance 


impacts 


7 Dhyrect mechanical damage to the essential character of the object, busiding 
or structure 

” Indirect damage or detenoration to essential desgn, maternals, or work- 
manship by destatulization of underlying matenals, structural vibration, 
dust, or damaging fumes. These might include eroson, acceleration of 
structural detenoration, detenoration of the underlying substrate of rack 
art, detenoration or corrosion of pigments or surface materials, or depos- 
bon of intrusive sediments or matenals 
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7 Mechanical. vreual. or gudsory d:sturbance to the locaton and sctteng that 
impanrs the essential Character of the property 


Management 


7 Avosdance and protecoon dunng development and operapon of the exeen- 
tal character of the ofyect, burlding or structure, and of the locaton and 


setteng of the property by lemmtavon of cxutem and duranon of actrvines. 
fencing of protective harncades. and monsomng of the ummediate property 
and ewsential clemnents of ts lacaton and setting inchudeng any appropnate 
buffer 


7 Stupulahoms on prowmety. eutent. and duranon of traffic and actrvities dur- 


mg development and operation m order to contro! vibraboms, dust. e1- 
haust. and furnes that might damage or disturb the essential Charactcr of 


the property 

7 Penedx monnonng of comphance with stapulanons and the effectiveness 
of those strpulatbons 

7 “Mathzzton of structure or undertying matenals 

¢ Comtrol measures to minimize dust and fumes 

7 Protective matenals or barners to control the movement of mtrusive or 
damaging matenals 

7 Unaverdable mnpact might be mitigated by detailed recordation. relacaton 
of the otyect. buriding of structure if as location and setting are not pr- 
mary essential elements of ts wgnificance. or repan and restoration 


Project Alternatives 

The Project Area has been divided into 18 sub-watersheds for the purpose of 
analysis The total square mules. square mules surveyed. percent surveyed. and 
average sites per square mle by watershed are shown m Table 4 95 The amount 
of land involved vanes greatly by watershed with the largest amount of acreage 
m the Upper Powder River watervhed and the smallest im the North Fork Powder 
River As expected. the surveyed areas and percent of area surveyed also vaned 
greatly Figure 4 43 shows sections mm the Provect Area that have had umtensrve 
surveys and the relatrve density of sites recorded The average percem of area 
surveyed for the total Proyect Area rs 10.2 percent with a iugh of 40 6 and a low 
of 0.7 percem. The sumer of sites per square mile for the total Project Arca is 
6 | with the largest nurnber of sites per square mile found m the ( lear ( reek sub- 
watershed and the smaliest in the Upper Belle Fourche River sub-watershed The 
Clear (reek sub-watershed 1s a diverse area that 1s hkely to have a hgh ene den- 
sity However om thes table. the site density 1s also inflated by themate surveys 
that reported sites. but have no assaciated survey acreage The total number of 
sites recorded im all the watervheds appears low, but i likely a result of the 
amount of surveyed acreage bemng low rather than indi ating a low ste density 
The most common sites m the Project Area are prebustorn arifat scatters and 
rural histor smes 
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Table 4-95 —s Previowsh) Serveved Ares aad Average Deasity of Keown 
( exteral Resource Sites per Square Mile by Seb = atervied 


Tonal Square Square Males Per cage ‘wates per 


Sah «© mervhed Mekes Moke 
(mie ane 7S Oo > 133 
Upper Tongue River 11%! 7 ls 133 
Maddie Fart Powder River 723.7 ms 3 222 
‘North Fork Powder River 123 oa i3 is 
Upper Powder River 208 * Na +> ‘9 
South Fork Powder River m7 $3 ie 74 
Sah Creek 7 m3 4” ‘* 
Crary © ornan ( reek > 7e ee NS 
Clear Creek ass 4” on as) 
Middle Powder Biever a Ne 9) $2 
Lathe Powder River 1.3823 1s 17 46 
Lethe Meese) Bi ver #2 27 as m7 
Ametame ( reet ion? me 4 moO 4” 
Dry Fork Cheyemne River 4535 ou 12 se 
Upper Cheyenne River 3h in. we $2 
Lightmeng ( reet a8 622 ie as 
(pper Bethe Feurcthe River 13201 2483 as 4) 
Middle North Plame River 22 416 il4 77 
Teaal 12.3614 12624 2 

Average 6! 


tor planmeng purposes. is assumed that the areas that have been mvemtoned for 
cultural resources m each sub-watershed are representative of the range of sct- 
tings om the respective sub-« atersheds bt 1s further assumed that cultural resource 
sites are randomly distributed across the landscape (riven the total sumber of 
previously recorded sites per square rmile for cach watershed the aurmber of sites 
expected m the remamng unsurveyed areas can be ewimated figure 4 4) shows 
the estermnate of square mules of total disturbance as a result of the Proposed Ac. 
ven and each Ahernative and the surmber of cultural resource sites that may he 
affected by the praposed disturbance im each sub atervhed for the four alterna 
trves 
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Alternative 1 


Ahernatrve | 1 the Propowed Acnon The tous! square mies of pment! empact 
329.5. The acenber of amtes per square mule fom Tabic 4-96 os coed os 2 elt 
pier to cmemate he quember of snes @ he ares of peecetal cilect given he 
square miles of mew Grturbence The peectria! nummiter of snes afiecied hy © ster 
shed vanes from 2 ingh of | 200 w a low of zero where there 6 no propoecd de- 
veloapmenm All areas of ground érturhanc avecn uted « ah feders! atom sould 
be surveyed for cultural resources during the APD process Land those surveys 
are completed only rough ewtemates can be made of the actual number of chigrbic 
Cultural rewaurce wtes that eaukd be aflected hy the prapened ov! and gas devei- 
apmenm and the nature of thos cfiects 


Table 4% =F otiemated Square Miles of Total ( BM Serface Divterbeace 
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= stervhed aad \Mernative 


© o o u v o © 

(oper Tenger Omer is ™ wwe 28) vs ™ mes oe 
Mite | ort Peed Bom o o o “ o 6 o © 
Newt? fort Poeder Be © G o 6 6 o & a 
| gee Poodr 6. a “we 618 nn ee ere es i“ 
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Ahernative > déifiers fromm the Proposed Achen m the methads of hamsteng com. 
Presson and the strategres for produced «ater managemnem Altheugh the nurn 
her of proposed new wells to be developed m Alternative 2 & the comme as the 
Proposed Acton the area of peacntial dreturhane presemtied tor Ahernative > om 
Tattc 4 9 5 diflerem than that presemed fer the Proposed Action Alternative > 
ateo mchudes two methads for handling pradwoed eater (2A and 2B) whch df. 
fet shgttly om the area that would he disturhed 
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The soma! square omic: of pomeees! ompact for Almermatree DA me 358 6 The mum 
ter of wars per wguare mube fromm Tater 6 64 8 werd os a Mul ger we cwrmie 
the summer of snes @ the areca of poartms efile greet the equate mies of are 
Greurtance The pemcemas) sumer of war affocted M0 gicreed sates fromm 2 
ugh of | Mb wo 2 we of revo eters there ome propemed dockage: Alera 
tre 2B ecauid rewt @ lew toes! ertac Gretta (| 6 4 Qguate mics) and 
shghth fewer cwhura: reweurce wnes aflecaed All areas of ground drouwtanc 
aeemciated wath federa! acta ecuid te eurveved fer Culture! rewewrur duriy 
the APD pracess (ml thoee eurveys are Compieted cml) rough eee can 
made of the actual mummbet of cingihic Cultura! rewire wes the would Me af 
fected the propemed oo amd gas dc Chopenete 


Alternative 3 


Thes shernatrc eouid rewilt on mo ace tedeval eetis Thete ecmukd wi!) he ofthese 
hom éevetapmen drilleng and aperanem om po. aie of wate lamd Senne of the 
roads amd © act hendiong acres would be kacated on federa! lands | odes! 
agencies would alive thew efile (Comeeguctth) 2 wma!) ameutr of fedets Land 
would be aflecied hy prevate Gevetopemets om Amernatrve | The weal eguare 
thes of pumetasa! cfiect for Aherngrve ti) 4!) | The muemibe of ames per equare 
fre frome Taic 4 98 i gerd as a mulitpee to cw rate the mutha of ames ot the 
arca of puememmal fle! greet the equare rmies of mew dreturhame The pementa! 
sumiver of umes aflected th) © aterehed vanes from a high of #/* te 2 low of rete 
where theTe 1 me prapeeed Gevetapmen: Al) areas of ground Grwurhanc mee 
med oth federal atom eawld be eurveved fer cultural reweuries Gurimy the 
APD pracess Let! thow wurveys are comperted amily rough ewtrmates can he 
made of the actual number of ehghic cultural rewsurce wes that eowkd he af 
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Management Options 


Revauer of the requirements tor Compliance eth federal regulatecems im hadeny 
bw not lemted te Section 106 of the Natoma! Hemerk Prewery ateom Act the No 
vena! Eevwonmental Polcy Act and the Archeotagncal Resources Pronecton 
Act all areas on bedera! lands and minetal progeeed for dreturhame e)!) he on 
vemmarned for cultural reweuroes Precedures and wamdards ter ademnty emg cy abe 
wimg and protecting Cultural rewewrces under fedeta! pureedatem wou he 
spelled aut om the treatmem pian b gun siete regulate) mandates are nee om pla 
for private or Stme of W yorneng lands However if a proyect imvetves a boderal 
perm of authenzanan | edera! hemor. preset) alee regurremens ey!) app 


hb vs evaders that al! of the ahernatrves el! result om adveree eflects to large mur 
hers of besterx properees As develanmen pragresers the anpertunmn for 
avendimg Gere! ar vaderect effects to break pranertaes ol! dermemreh As more 
wells are developed «el! hevamme mi reringty Grffaowr to aveond \ peua! amd aud 
tery rmpacts to cultura! lands apes Bev aoe of tame tem planning and manapr 
mem comudersvam cultural reweurce mvenianes ehewkd Urge enure pam of 
devetapenen: (POs) rather than peecemes) a tems 
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land ownership or mincral ownership would occur under implementation of any 
of the alternatives. 


Surface use and nghts-of-way approvals would be obtained from appropriate 
federal, state, and local agencies. Access casements would be negotiated with 
landowners or secured through the permstting processes of the federal, state, or 
local jurisdictional agencies. For Alhernative | and Alternative 2, most of the 
proposed wells and ancillary facilines would be located on lands for which the 
federal government owns the CBM muincral estate. However, not all of the sur- 


face ownership may be federally owned. 


Land Use 


effects to cxssting land use: au are anticrpaied to occur from Project mmplemen- 
tation. 


Direct and indirect Effects 

Rangeland grazing 1s the primary land use that would be affected by any of the 
alternatives for both public and private lands im the Proyect Arca. Direct effects to 
land uses result from the removal or lows of existing land uses duc to direct drs- 
turbances for the Proyect-related facilites of activities, and occur at the same time 
and place as the proyect-related action. Indirect effects to land uses are rcasonabic 
foreseeable results of the Proyect-reiated activities that occur at a later ume, of are 
removed im distance from the proyect-related action. For example. proyect-related 
activities may generate nowe, dust, traffic, visual mtruson of proyect-related ta- 
cilities of activities, and or add new access roads mto limuted use areas. indirectly 
affecting land uses for neartyy properties and/or im the regronal area Indirect ef- 
fects result if the project-related activities are mcompatible with the land uses 
adjacent to the proyect-related disturbance areas, and may potentially change re- 
gional land use development patterns. CBM facilites are generally considered to 
be mcompatible with residential land uses. The compatibility effects to ressden- 
tial areas from CBM facilites vary based on dittance, topography, vegetation, 
and type of facilities. 


Both short-term and long-term direct adverse effects to land uses are anticipated 
to occur from unplementation of the any of the alternatives, as a result of the sur- 
face disturbances related to construction and operation of the proposed factlines 


Short-term direct effects to rangeland grazing and other land uses would promar- 
ily occur during the construction and mstallation phase for any of the alterna- 
tives. Long-term direct effects would result from displacement of existeng land 
uses for the life of the Project facilities for mmplementation of any of the alterna- 
tives. After decommissioning, reclamation, and final closure of the proposed fa- 
cilities, the pre-cxrsting land uses would be re-established 


Long-erm imc‘iect adverse effects would occur to the land uses on properties 
adjacent to the Proyect-related facilities from implementation of any of the alter- 
natives due to the generation of dust and nore, visual and aesthetic effects of the 


4-28 Pee O46 EK 


S$st 


Cnagner 4 — E werormnerta CON seQuences 


related vehicles. and increased public access opportunmes as a result of the de- 
velopment of new and upgraded access roads for the life of the Project. 


Short-term indirect adverse cffects would also occur to the land uses on proper- 
wes adjacent to the Project-related facilnies duc to the physical intrumon of the 
construction crew and equipment. and the temporary obstrucvon or delay of traf- 
fic at road crossengs during the construction and installation phase of any of the 
ahernatives. 


Alternative 1 


Effects to land uses are addressed for the three pnmary phases of the Proposed 
Action dniimg and constructon of faciimes (shon-erm disturbances), produc - 
ten and mamtenance (long-term drsturbances). and decommissioning reciama- 
tion. The overall life of the Project. including drilling. production. and reclama- 
thon is expected to be 20 years. The productive life of a single well ts expected to 
be seven years. Wathen two or three years following the end of production. final 
reclamation of the wells would occur. After decommissioning. reclamation. and 
final closure of proyect-related facilities, the pre-cxrsting land uses would be rees- 
tablished: 


The land use disturbances associated with the Proposed Action mclude two pr- 
mary components. The first is the CBM wells and thei ancillary facilities. The 
second component ts the non-(BM wells and them ancillary facilites. 


Under the Proposed Action, wells and ancillary facies would be installed and 
operated withen 10 of the 18 sub-watersheds that comprise the Proyect Area. Most 
of the new wells (63 percent) and facilmes would be constructed m two sub- 
watersheds: the Upper Powder River and Upper Belle Fourche River sub- 
watersheds Other sub-watersheds wrth relatively high numbers of wells and fa- 
cilities include Clear Creek, Crazy Woman Creek, Upper Tongue River, and La- 
the Powder River 


Rangeland grazing ts the predommant land use that would be displaced by the 
project-related facilmes for both the shorn term and long term. Shonterm direct 


effects to exssteng land uses in the Project Arca would result from the clearing of 
o damage to vegetation and disturbance of sols for the construction and installa- 
thon of the proposed facilities associated with the Proposed Action. Long-term 
direct effects would result from displacement of the existing land uses for the 
production and marmtenance activites that would occur for the life of the Proyect. 


tor the CBM wells, mmplementation of this alternative would cause shon-term 
disturbance of as many as 211,992 acres. The shorterm disturbance associated 
with Ahernative | would involve about 3 percent of the almost & milhon-acre 
Project Area. Under the Proposed Action, surface disturbances and effects to ex- 
isting land uses would occur dunng drilling and construction of the proposed fa- 
cilnes, including well pads, CME s, roads, pipelines, power lines, compressor 
stations, and impoundments Most of the shorn4erm disturbance would be assact- 
ated with the construction of the pypelines, roads, end water-handling facilites. 
Compressor statrons would account for a small porvon of the overall disturbance: 
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After installanon of the proposed facilmies, much of the disturbed land would 
reclaimed, revegetated. and returned to pre-cursting land uses Followimg recla- 
mation of pypcines and parual reclamation of well pads and compressor stabons. 
long-term disturbance associated with the ncw CBM wells would encompass 
about 108,799 acres. The acreage for long-term disturbance 1s a 45 percent reduc- 
thon from the shon-term disturbance. The roads and water handling facilites 
would comprise most of the long-term disturbance. 


Under the Proposed Acton, approwmately 6.657 and 10.619 mules of new mm- 
proved and two-track roads would be constructed. respectively in the short-term. 
construction of unproved roads would disturb approximately 12.965 acres, and 
construction of two-track roads would disturb $| 486 acres. 


Of the total disturbance, shon-term and long-term disturbances associated with 
the well pads for the Proposed Action are 10, 474 acres and 3,938 acres, respec- 
tively. The disturbances associated with the vanous pipelines for the Proposed 
Action would be shori4term. Followimg reclamation of the pipelines, no long- 
term disturbance 1s anticipated Reclamatior. would begin immediately after m- 
stallatron of underground pipelines. 


A large portion of the disturbances assaciated with the Proposed Action are asso- 
crated with the large upland reservoirs that would be constructed to comtam the 
produced water over the life of the Project. Approxemately 32.685 acres of total 
surface area would be disturbed both shon-term and long-term for the water han- 
dling faciluwes for the Proposed Action. Each reservow would have a total distur- 
bance area of approwmately 140 acres. Most of thes disturbance would occur 
within the Upper Powder River and Upper Belle Fourche River sub- atersheds. 


In addition to the disturbances associated with the CBM wells. about 3.200 non- 
CBM wells would also be completed over a 10-year period as pan of the Pro- 
posed Action. Of these wells, 3,000 would be drilled within the Buffalo Field 
Office Area. and 200 wells to be located within the Casper Field Office Arca. 
The projected maximum disturbance duc to non BM wells ws 5.5 acres and 
4.5 acres per well for shon-term and long-term disturbances. respectively Shon- 
term disturbance associated with the construction of non BM wells would af- 
fect almost 17.600 acres of the Proyect Area. Most of this disturbance would ac- 
cur im three watersheds: Little Powder River, Upper Belle Fourche River, and 
Upper Powder River. Once the non-<CBM wells are operational and parial recla- 
mation has occurred. the long-term disturbance would be reduced to approx- 


mately &2 percent of the ongmal disturbance. or approximately | 4.402 acres. 


Long-term mdirect adverse effects to the land uses on properties adjacent to the 
Project-related facilives would occur from implementation of the Proposed Ac- 
thon due to the generation of dust and nore, visual and aesthetic effects of the 
related vehicles, and increased public access opportunities as a result of the de- 
velopment of new and upgraded access roads for the life of the Project. Shon- 
term indirect adverse effects to the land uses on properties adjacent to the Pro- 
ject-related facilities would also occur duc to the physical imtrusion of the con- 
struction crew and equipment, and the temporary obstruction or delay of traffic at 
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road crossings dunng the consiruction and installation phase of the Proposed Ac- 
bon. 


Alternatives 2A and 2B 


Wath the exception of the overall methods for handling the disposal of produced 
water, the land use effects associated with implementation of Alternative 2 are 
simular to those for the Proposed Action. Compared to Alternative |, the changes 
im water handling methods included as part of this alternative shghtly lower the 
number of acres that would be disturbed for both the shor-term and long-term if 
this alternative 1s implemented. 


For Altemative 2A, shon-term disturbance would be approumaicly 
248.485 acres of total surface area. Long-term disturbance associated with Alter- 
_ mative 2A would be 142,095 acres. Much of this long-term disturbance 1s associ- 
ated with approximately $1,579 acres of surface areca that would be disturbed for 
the water handling facilities to contain the produced water from the proposed 
CBM wells. 


For Alternative 2B. shori-term = disturbance would be approximately 
240,459 acres of total surface area. Long-term disturbance would be 
134,069 acres, of which 43,553 acres would be associated with the water han- 
Sine Cacilit 


For both Ahernative 2A and Alternative 2B, rangeland grazing 1s the predorm- 
namt existing land use that would be displaced by the proyect-related facilites for 
both the shonterm and long-term effects. 


Alternative 3 


Under this alternative, developracnt of non-federal CBM wells would continue to 
occur on non-federal lands within the Proyect Area. The agencies assumed deve!- 
opment of pnvate and state minerals would occur along the same overall sched- 
ule as for Alternative |. The Companies would drill approximately 15,458 new 
CBM wells between 2002 and 2011. These wells would be im addition to the 
12,077 CBM wells already permitted or drilled on federal, state, and private 
lands within the Project Area. A total of 27,535 CBM wells would be developed 
by 2011 under this alternative. 


As described under Alternative | and Alternative 2, some of the new CBM wells 
would be drilled from the same well pads, therefore, the number of pads con- 
structed would be less than the number of wells drilled. A total of 10,534 new 
well pads would be constructed between 2002 and 2011. Including the 
9,592 pads constructed or permuitied prior to 2002, imple)» — tion of Ahernative 
3 would result im a total of 20,126 well pads by 2011. 


Because fewer new wells would be drilled and fewer pa structed, the num- 
ber of facilities constructed would be smaller than under the Proposed Action. 
The overall short-term and long-term disturbances associated with this alternative 
would be less than that which would occur with umplementation of Alternative | 
or Alternative 2 
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Short-term dsrect adverse effects to land uses would result from the cicanng of or 
damage to vegetation and disturbance of souls for the dniling and construction of 
facies associated with any of the alternatives. For Alternative 3, shon-erm 
90.807 acres from the existing land uses, primarily rangeland grazing In add)- 
tion, almost 17,599 surface acres would be disturbed by construction of non- 
CBM « ‘hs. Most of this disturbance would occur im three sub-watersheds. They 
are th. Little Powder River, Upper Belle Fourche River, and Upper Powder 
River. 


Long-term direct effects to land uses would resuli from the production and mam- 
tenance activities for the life of the Project. Once the CBM wells are operational 
CBM wells would displace approximately 45,057 acres from the existing land 
uses, pnmantly rangeland grazing Approumiately | 4.384 acres of the total long- 
term disturbance would be displaced for the water handling facilites to contam 
the produced water from the proposed CBM wells. The long-term disturbance 
from the non-CBM wells 1s estrmated to be an additional 6.339 acres. 


Under Alternative 3, the existing land uses mm the Project Arca would continue to 
receive long-term indirect adverse effects would occur duc to the generation of 
dust and note, visual and aesthetic effects of the proyect-related facies and 
public access opportunities as a result of the development of new and upgraded 
access roads for the life of the Proyect. Short-term indirect adverse effects to the 
land uses on properties adjacent to the Proyect-related faciities would also occur 
due to the physical mtrusion of the construction crew and equipment, and the 
temporary obstruction or delay of traffic at road crossings during the construction 
and installation phase of any of the alternatives. 


Consistency with Land Use Plans 


implementation of either Alternative | or Alternatives 2A and 2B would be 
consistent with land use plans of th State of Wyoming. the planning goals of the 
four counties, and planning goals of numerous incorporated areas within the Pro- 
ject Area. The results of the analysis of federal land use plans are presented m 
Chapter 5. 


Although some of the proposed wells are within or near incorpurated areas, prn- 
marily near the City of Gillette, zoning regulations allow ov! and gas develop- 
to be mcompatible with residential land uses. The degree of compatibility of 
CBM facilites adjacent to residential areas vanes based on distance, topography, 
vegetation, and type of facilies: 


Cumulative Land Use Effects 


Under Alternative | or Alternatives 2A and 2B, the Compames would drill, com- 
plete, and operate an additional 39.367 new CBM wells within the Project Area 
by the end of 2011. including the 12,077 CBM wells already permitted in the 
Proyect Area, Alternative | or Alternative 2 would have a cumulative total would 
of $1,444 new CBM wells, and 3,200 non-CBM wells within the Project Area by 
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the end of 2011. The life of the Project for ether of the action alternatives would 
be 20 years, and proyect-related activites would be completed around 202! 


Under Ahernative 3. the Compames would dni! approxmately |5.458 new non- 
federal CBM wells between 2002 and 2011. These wells would be in addition to 
the 12.077 CBM wells already permitted or drilled on federal, state, and private 
lands within the Project Arca. A curnulative total of 77.535 CBM wells would be 
developed by 2011 for this alternative. 


Under amy of the alternatives, the cxrsting land uses would be temporarily dis- 
placed by the Project-related facilities over the life of the Project, primarily at 
would be fenced out 


Based on a comparison of acres of the total surface area disturbed for the Project 
facihtes associated with cach aliemative, both short-term and long-term direct 
and mnderect land use effects would be substantially less for Alternative 3, than 
for Alternative | or Alternative 2. Short-term disturbance associated with the 
CBM wells for Ahernative | would affect approximately 230,703 acres. For Al- 
ternative |, Alternative 2A, and Alternative 2B. the shori-erm disturbance asso- 
ciated with the non-<CBM wells 1s estemated to affect approximately | 7,999 acres. 
The shor-term and long-term disturbances associated with Alternative 2A are 
estimated to affect approximately 232,180 acres and 128.987 acres, respectively. 
Alternative 2B would result mm disturbances of approximately 223,934 acres and 
120,741 acres over the shorn term and long term, respectively. Under Alternative 
- shoriterm and long-term disturbances would affect approxmatcly — 
275 acres and 45,525 acres, respectively. 


Transportation 
This section discusses the potential effects to the transportation resources within 
the Proyect Area. 


Effects to tramsponation resources are addressed for the three primary phases for 
each of the alternatives construction and installation, operation and maintenance, 
and decommussioning/reclamation. The productive life of a single well us ex- 
pected to be approumately 7 years. Within two or three vears following the end 
of production, final reclamation of the wells would occur. The overall life of the 
Project, imchuding drilling, production, and reclamation is expected to be 
20 years. 


Effects on the existing transportation system and traffic levels in the affected sub- 
thon penod (approximately one to two years for a given area), and the long-term 
operation and marmtenance penod for the life of the Project (20 years). 


For any of the alternatives, prior to the construction of any new roads that are to 
access an existing state or county road, an access permit must be obtamed from 
the Wyoming DOT. The application form for an access permit must include loca- 


thon of proposed road construction, and roadway design specifications, including 
type of surface maternal. drarnage structures, roadway width, profile and grades. 
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Rail service and airports within the Project Arcas would not be impacted by any 
of the alternatives. Drilling operanons for any of the alternatives would comply 
with the Federal Airpon: Regulation Sub-Part 77 (FAR Part 77) requirements. 
Obstructions to air navigation are defined as any structure that is 200 fect im 
height above ground level or above the established airport elevation, whachever 1s 
higher, and within three miles of the established aurpon reference pout. The FAA 
Form 7460-! “Notice of Proposed Construction of Proposed Construction or Al- 
ternation™ 1s required to be submutied to FAA at least 30 days before construction 
activites neat an airport. 


Assumptons of transportation-related impact analysis. 


. 


The construction and mstallanon phase for any of the alternatives would 
occur within the entire Project Area over approximately a )0-year period. 
Short-term and long-term increases m daily traffic would result from the 
proposed activities for any of the alternatives. 

Equipment needed for construction and installation of the proposed facilites 
for any of the ahternatrves would include heavy equipment (mot: tc dniling 
rig. bulldozers, graders, track hoes, trenchers, and front-em! loaders), and 
heavy- and light-duty trucks. 

Short-term increases im daily traf“ were assessed for all the alternatives 
based on the daily travel of the average number of estrmated workers for the 
construction and installation phase of the proposed facilities, and would oc- 
cur for approximately 10 years over the entire Project Area. 

Long-term increases im daily traffic were assessed for all alternatives based 
on the daily travel of the average number of estimated workers for the op- 
eration and maimtenance phase of the proposed facilites, and would occur 
for the estimated 20-year life of the Project over the entire Project Area. For 
the entire Proyect Area, the operation and maintenance phase for any of the 
Short-term increases im daily traffic were assessed for all the alternatives 
based on the daily travel of the average number of estimated work+s for the 
decommissioning reclamation phase of the proposed facilities, and would 
occur for approximately 10 years over the entire Project Area. 

Increases in everage daily traffic counts would occur on the primary access 
roads into the Project Area, predominantly 1-25, 1-90, U.S. Highways |4 and 
16, and State Highways 59 and 387. 

The additional traffic generated b: the project-related vehicles was esti- 
mated based on the estrmated average number of workers per day for Aher- 
native | and for Alternative 3). The a iditional project-related traffic would 
be distributed throughout the entire Proyect Area. 

To compute the increases to average daily traffic count for the roads m the 
Project Area due to proyect-related vehicte trips for all of the alternatives, an 
average of 1.5 workers per vehicle was assumed for both the shor-erm 
construction and installation phase. and for the decommission- 
ing/reclamation phase. One worker per vehicle was assurned for the opera- 
thon and mamtenance phase Each worker was assumed to make one round 


trip per day. 
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” No new public roadways or new imtersections would be built under any of 
the alternatives. 

7 A significam traffic volume impact would occur if the Project-related vehi- 
cle trips generate a 25 percent or more increase im the average daily traffic 
count compared to the cxrsting (background) average daily traffic counts for 
the major access roads m the Proyect Arca. 

” Am mecrease m accent rate is likely af mtersectons, or locations such as 
where a lane merges, if the increase im number of vehicles emicring existing 
imersecions 1s significantly higher than (10 percent of more) background 
condmons. 


Alternative 1 


Under the Proposed Action, approximately 6.657 and 10,619 miles of new im- 
proved and two-track roads would be associated with the new CBM facilities, 
respectively. Most of the roads to access well pads (resource roads) would be 
developed in two steps. Initially cach read would be roughed im as a two-track 
road with an approximately 10 foo-wide nights of way. Generally, the BLM re- 
quires improved graded and graveled roads wah approxmately 40 foot-wide 
nghts-of way to conventional o:l and gas operations. However, because the need 
to travel to the CBM wells is very limited, the BLM has waived the blanket re- 
quirements for road improvements to minimize surface disturbance Road surfac - 
ing needs would be determined in consultation with the BLM or landowner hased 
on site-specific conditions. 


New access roads located on BLM or FS lands would meet BLM minimum road 
design and maimtenance requirements, wha h are provided mm BLM Manual Se - 
thon 9113 ~ Roads (BLM 198Sc) and the BLM Wyoming Supplement (HLM 
1991). Road routes, locations, and design critena are included m the APD andor 
nghts-of-way applications. The operators would provide the BLM with copes of 
all road mar:mtenance agreements 


Unless work 1s needed to alleviate concerns about safety or access difficulties, 
the roads to access well pads would be mamtamed m a two-track status Gravel 
may be apphed to problem ereas, such as stream dramage crossings, low water 
crossings. and areas of rough topography 


The counties and Compames would primarily be responsible for mamtaiming the 
Project's improved roads m the Project Area. The countics would maitai the 
exsting County roads and any roads covered by mamtenance agreements with 
BLM The C ompames would mamtam all other | oyect roads 


in general, the Compames would reclanm access roads required for construction 
but not needed for production as soon as practical. [* a well is not successful and 
1s plugged. the road would be reclanmed. However, with the surface owners’ con- 
currence, the Companies could leave the road in place where there 1s value for 
ranchong or agricultural uses. If a landowner decides to keep a road, then the 
landowner would accept responsiblity for maimtaming the road upon ahandon- 
ment by the ( ornpames 
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Reclamation of access roads would be performed after producto. activities are 
completed Access roads would be reclasmed by pping plowing and scoding 
uniess the landowner andor land manager wishes to make use of amy roads and 
accepts responsibility through crccutsan of a reicase for future road marmicnance 
Roads not needed for further work would be blacked. re<comoured, reclasmed. 
and reseeded rcvegetated Reclamation would be consistent wath the require- 
ments of the federal managers (according to Onshore Oul and Gas Order No. |. 
Approval of Operations), and the State of Wyoming On private lands. the Com- 
pamies would execute release of the roads to the landowner or reclanm « accerd- 
ing to the terms of the surface use agreements that may be om effect at that tome 


All road dysturbances on federal lands would be reseeded wath a scod mixture 
approved by the Authorized Officer, as described m the APD Surface Use Pro- 
gram or Conditions of Approval. The seed mixture would be plawed m the 
amounts specified in pounds of pure live seed per acre All seed mittures would 
be certified as weed free Commercial seed would be esther certified o sogrstered 
seed Seeding and or planting would be repeated unt:! satisfactory revegetation is 
accomplished 


For the Proposed Acton. the average number of proyect-related workers per day 
would decrease from | 043 workers durvmy the metial short-term construction and 
metzilation pened, to 39S workers per day during the long-term operation and 
ruammtenance penod Dniling. well mstallation. and completion for an individual 
well is anticipated to take approximately six days, requiring an average of 5 
workers per day 


The average number of workers required for the decommissonimng reciamation 
phase for this alternatrve 1s estemated to be approximately 60) workers per day 
Durnng the decommrsssoning re iamation phase. there would be shor term in- 
creases mm traffic generated during the renova! of equipment and reclamation at 
the individual well! sites Reclamatior. 1s estimated to require about three workers 
per day for five days per facility. 


Transponation-related effects from implementation of the Proposed Action are 
summarized 


» The average dasly traffic would mcrease by approwmately },| 29 additronal 
vehicle trips (based on estemated number of workers per day), distributed 
over the vanous roads within the entire Project Area for the shor 4erm con. 
struction and installation phase of the Proyect 

7 The average daily traffic would increase by approximately 790 additional 
vehicle trips (based on the estimated number of workers per day) for the 
long-term operation and maimenance phase of the Project. distributed over 
the vanous roads within the entere Project Area 

» The average dasly traffic would mcrease by approumately | 206 addmonal 
vehicle trips (based on the estemated number of workers per day) for the de- 
commuinsonmg reclamation phase of Projyect, distributed over the vanous 
roads within the entere Proyect Area. 

7 Based on the proposed well locations, approximately 6) percent of the addy 
tonal dasly traffic due to proyect-related vetucles would occur within the 
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Upper Powder River and Upper Belie Fourche River sub-eatersheds Pro- 
ject related traffx would be duperued throughout these two sub-watervheds. 
and would result m a reiatrvely large mcrcase m traffic on state and bacal 
roads during the life of the Proyoct, premarily aflecteng Susie Highresys $9 
and 387. 

7 Mow of the remamdcr of the addmonal daly traffx duc to proyect-rciaied 
vebwics would coowr m the Clear Crock. Crary Women Crock, Upper 
Tongue River, and Lathe Powder River sub-« stershods duc to the relatively 
high numbers of proposed wells and facehtes 

o The essmated mcreases to average dasly traffx due to proyect related veb»- 
cles © more than a 25 percent morcase, compared to the cussing average 
daly traffic counts for same of the raads om Proyect Arca. 

o The estemated mecrease m risk of traffic accidents due to additonal the traf- 
fx of proyect-related vetacies, would he approwmmately the same percem mm- 
crease as the percent mecrease m average dasly traffic counts duc to proyect- 
related vebucles, commared to the cxrsteng darly traffic counts for the roads 
wn the Propect Area. 

» Relatrvely menor traffic delays. caused by short-term lane closures, would 
eccur at some of the road crossengs m the Pr ..1 Arca during the short-term 
project related activities 


tor Ahernatrves 2A and 2K. the estemated employment requirements and ant). 
pated trps per day would be approximately the samme as those drscussed for Al- 
ternatrve | The effects to transportation resources assaciate) with the umplemen- 
tation of Alternatives 2A and 28 would be the same os those described for 
Alternative |. 


Alternative 3 


Because fewer new wells would he drilled and fewer pads constructed. the nurn- 
ber of average workers per day would be less than that under the Proposed Ac- 
tron Assuming an average of 353 worker. per day for the construction and mstal- 
lahen phase associated with umplemer. ation of Alternative }. the average darly 
traffx would mecrease m the short-term by approwmmately | 059 additional veh- 
che trops (based on estrmated number of workers per day) distributed over the 
various roads withen the crrtere Proyect Area 


tor Ahernatrve 3. an estemated average number of 169 workers per day are re- 
quired for the longterm operation and marmtenance phase for the 20-vear life of 
the Preyect throughout the emtere Proyect Area This results mm long-term mocrease 
m the average davly traffx ef approximately S07 addmeonal vetacle traps, dratrib- 
uted overt the varvous roads withen the entere Proyect Area 


Approwimately 240 additonal preyect- related veticte trps are estemated for the 
short4term decom#mussonmng reclamation ph-se of Ahernatr 3. distributed over 
the varnows roads withen the entere Proyect Area 


The estemated sm reases to average daly traffic, due to proyect-related vehacies 
fer the short-term cunstruction and mataliatien phase of Aiternatrve }. are an tw- 
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crease of more than 25 percent. compared to the cutting average daily traffic 
counts far some of the raads mm Propect Arca 


Cumulative Transportation Effects 


Derect adverse effects to the premary scoess routes wethen the Propet Aca, m- 
chuding State, BLM. FS. and county roads, would aocur duc to project related 
velocular traffx assacisted wath the empicmematon of amy of the alternatives 
The addmonal traffic expected to merease the rate of degradanan of the cuns- 
ing roadways om the Propect Area. premarily m the Upper Powder River and Up- 
per Bethe Fourche River sub « aterwheds 


Visual Resources 


Developmen of coal bed methane m the Propect (Arca would alter the physical 
setteng and visual quality of the landscape. and affect the landscape as cxuper- 
enced from sensitrve viewports. emchudeng travel routes and papular use arcas 
The proposed facihties would mtraduce new clements mio the landscape and 
would alter the cursteng form. lme. color, and texture. which characterize the ex- 


wsteng landscape The landscape provides a soem setting for recreational and 
rewdential uses of the arva 


Durect effects to visual resources eccur due to the disturbance of the landscape by 
Proyect activities and the addition to the landscape of proposed facthties. rm bud- 
omg the well pads. pumping units. compressors, and associated clectnc power 
tenes, popelenes, and access roads Derect effects can be shorn or long term. 


Shon term effects result from temporary disturbances to visual resources, mncbhud- 
img construction and mstaliatien actrvites Shorterm effects to the visual char- 
acter of the landscape can result from construction of small temporary pris on 
drill stes, well drilling. and constructor of ancillary facilites such as access 
roads, prpelines, power lines. ( Mis. and compression stations 


Long-term effects result from the addmon of permanent structures to the land- 
scape and from the aperatien of facihtics Long-term disturbance would result 
from the development of wells pads. (Mis, emproved and two-track access 
roads. power lines. and compressor stations fF flects fram long-term disturbance 
would acouw over the expected 20-year life of the Project. The largest effects 
would aocur from the addimtan to the landscape of wells and the dreturhances re. 
sulteng from the removal of vegetation on wel! pad areas and access roads bach 
two-track well access road would commect with local roads that provide access 
mto the Proyect Area All gatheromg lines water lines, high pressure gas lines, and 
underground electrical cables wowld be located along road ROWs wherever fea- 
sible, and would likely result in visual effects that exceed those of the access 
roads alone 
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Construction Disturbance 


Shon erm cflects durmg the 10-year com@ruchan peread to the vreual Character 
of the landscape 2 cach well pad would rew!h from eel! pad commructhen. ect! 
dnilng. and amocuted com@truchon of ancillary facthues. wach as acoew roads 
power bnew pepcienes and Compress satam (Canwraten and mmtaliaten of 
pipciines would emmedisicty fellow Comtructen of acoew roads and wcll pads 
and comende woth the complches of well dullme bach well pad acocm mad 
would conmmect wath bacal roads that provide acoew m the Propect Arca All gath- 
erymg hemes. eater benes, begh-preweure gas tenes and powcr benes would he bacated 
adjacem to road ROW. A summary of ewtemated shon4erm deturhance from 
cach type of facelty euthen cach she stervhed » catemnated m ( haptcr > 


The shonerm drturbance awenisted with omplemematiem of thr ahernatrne 
could drturh as many as 179907 acres of apprenemately 2 percent of the Prop 4 
Area. Mow of the dreturbence would aoour on federal, @ate, and private lands 
mvemoned wih VRM Class IV. Mew of the deturhance would rows from the 
comstruction of pupcienes and road. Temporary dr urhances would net confhct 
with VRM otyectrves because for cach well pad and aseacusted access road and 
power bene. construction disturbances would aocur ever a pernad of lew than two 
vears. after which they would he rec larmed hack te permanent disturbances aye 
ciated with apcratiom and mammicnance \V RM otyectrves address mendificatnm 
to the landscape from lemg-term facrbtes 


Droll sae preparaten, drilling. and well complete actress are generally shen- 
term eflects Drilling would eocur ever a |0-vear penad throughow the Proyect 
Area Drilleng activites assaciated with mmdnvidual wells would he shon-term. 
typrcally ccourring 24 hours per day for a one to three day pernad for cach well 
Drilling acirvities would wour at might. so that lighting on drill ngs would te 
viele from rewdences with a direct lne-of-aght to well estes Durng the con- 
struction penad. these activities would detract from the \rsual quality of the land- 
«ape and potentially conflict with ressdentia!l and recreational uses. because they 
would be visually and audibly mmtrusive o rewdents and vietors However. con- 
struction activites would! be spread over the 10-year construction phase The vre- 
ual omtrusen of these activites would be site specifx and would net affect view - 
ets outede of the view shed of cach cemetruction ete m the Propect Areca The ef- 
fects to the cxssteng landscape from ¢ g ate whe specitc and would cour #@ 
specific lacatiens for no more than three days per drill ene throughow the |0- 
year drillong permad The total drturhance aveaciated wath comstructian actry ries 
would not all acur w ‘he same me wrihen the overall ten-vear construction 
phase Some sites would he revlarmed hack to the permanent draturhance areas 
befare comstruction at other 6 tes 


Drilling actr, tres wer be 8. oenphhed wsmng drilling ngs. eater trucks hack. 
hoes, grader’. or devers an! we"! serviceng equepmen During a pened of one to 
three days, thes: act's ves wer'd Cotract from the vrsual quality of the landscape 
at each drill lacoten Cawe ach «ell» completed, all drturhed areas not needed 
fer praduction facies would b> restared The mud prt would be dred and hack - 
filled Seeding of these arcas would take place as anon as practh ate 
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In addition to the disturbances created by construction on the sites, there would 
be traffic associated with moving equipment over public highways aid local 
roads. Trucks would be used to transport drilling components, auxiliary compo- 
nents, and personnel to each well site. 


Construction activities would be evident to people using roads within the Project 
Area. Residents and visitors in the Project Area would be impacted by the sight, | 
dust, and noise of construction activities. In addition, the transport of equipment 

and materials to the Project Area would be evident to other travelers on local 

highways that would be used to access well sites. 


Permanent Disturbance 


The Proposed Action would constitute a change of,the visual character of the ex- 
isting rural landscape that characterizes most of the Project Ared. The addition of 
well sites and associated access roads and power lines would result in a mixed 
rural/industrial landscape. The components with the highest potential to ad- 
versely affect the visual character of the area are the well pad clearings, pumping 
units, power lines, and access roads. The operation of the proposed facilities 
would introduce new elements of form, line, color, and texture into the land- 
scape, and would essentially dominate foreground views and be obvious in mid- 
dle ground and background views. 


Long-term effects over the life of the Project would result from the addition of 
the wells to the landscape and the disturbance of lands used for associated facili- 
ties, such as power lines, water handling facilities, and compressor stations. The 
most visible components of the proposed facilities are expected to be the clear- 
ings for well pads and access roads, wellhead facilities, CMFs, water handling 
facilities, and compressor stations within the Project Area. CBM development is 
expected to modify the visual character of the existing rural landscape in the af- 
fected sub-watersheds that previously had little or no oil and gas development. 
Proposed activities would not change the rural/industrial character of the land- 
scape near Gillette and along segments of Project Area highways, which cur- 
rently includes considerable modification from other oil and gas activities and 
from coal mining. 


Most existing oil and gas development exists in the Little Powder, Upper Belle 
Fourche, and Upper Powder River sub-watersheds in the general vicinity of Gil- 
lette. The landscape in this portion of the Project Area is characterized by oil and 
gas development occurring in 80 to 160 acre well spacing patterns. Additional 
CBM development in these three sub-watersheds would increase the areal extent 
of the industrial components of the rural/industrial landscape. How ever, the over- 
all landscape character in this area would remain similar to the existing land- 
scape. 


Once well productivity is established, production facilities would include a 
weatherproof box structure placed over the wellhead and a metal fence or rail 
placed around the box and electrical panel to protect them from livestock. There 
would be no pump jacks or other facilities at the wellheads. The facilities would 
be painted in non-reflective colors that harmonize with the surrounding land- 
scape. The well pads would be 0.! to 0.3 acres in size, depending on the number 
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of wells located on the pads. Production facilities would be visible primarily in 
the foreground distance zone of about 0.5 miles or less from any viewing area. In 
the foregro:nd/middleground to background distance zones (or greater that 
0.5 miles from a viewing area) the facilities would ble. :d with the existing colors 
of the surrounding environment. The well pad clearings and access road distur- 
bances would be visible in all zones due to contrasts in color and texture with the 
surrounding vegetation. The collocating of wells on a well pad minimizes the 
overall effect to the landscape by reducing the number of well pad clearings re- 
quired for production facilities. 


The largest effects would be to residential areas and isolated residences in the 
Upper Powder, Upper Belle Fourche, Clear Creek, Little Powder, Antelope, and 
Upper Tongue River sub-watersheds, particularly in those sub-watersheds in the 
general vicinity of Gillette. Several well pads with one or more wells would be 
adjacent to or within foreground distance zones of up to a mile from residences in 
some subdivisions located adjacent to Gillette municipal boundaries. Visible fea- 
tures would consist of well production facilities, well pad clearings, and access 
roads. Facilities would be most visible to travelers on affected highways during 
that period of time when they are within the line of sight as they travel towards 
the facility. 


Approximately 10,619 miles of two-track roads and 6,657 miles of improved 
roads would be constructed to access proposed facilities from highways and local 
roads in the Project Area. Two-track roads would be used to access CBM wells 
in many cases because the need to travel to CBM wells is very limited. Two- 
track roads comprise a visible disturbance on the ground surface; however, as no 
surfacing is required, the visible disturbance from a two-track road is considera- 
bly less than the disturbance required for improved access roads. Improved roads 
would be constructed for some areas in rugged terrain and for non-CBM opera- 
tions. Improved roads require a greater area of disturbance per mile of road and 
provide a greater degree of contrast between the road and the surrounding vegeta- 
tion than two-track roads. Access roads would be visible primarily in the fore- 
ground zones. The visual impact of each road can be lessened by aligning the 
road with the contours of the topography instead of cutting across the contours to 
the well pad, particularly on slopes. However, this method of aligning the roads 
may result in a greater area of disturbance. All roads constructed for the Project 
would be removed and reclaimed, unless specifically requested by the landowner 
or county. 


The gas-gathering and water-gathering pipelines would be buried adjacent to ex- 
isting and new road ROWs. The combined ROW of each road and pipeline 
would vary according to the type of pipeline installed along the road. Installation 
of the pipeline would avoid trees, where practicable, and brush and woody vege- 
tation would be left in-place and driven over so that it is potentially capable of 
redeveloping a vegetative canopy. Reclamation would begin immediately after 
burying the pipeline. There would be no long-term effects to the landscape once 
pipelines are installed and reclaimed. 
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Aboveground electric distribution lines would connect wells and compressor sta- 
tions with the existing transmission and distribution system within the Project 
Area. Electricity would be routed to facilities along the access roads or on addi- 
tional ROWs (30 feet wide) across open land. Construction of power lines would 
follow access road development and coincide within the completion of well drill- 
ing. Power lines typically would be installed on 35-foot poles, which would be 
required approximately every 300 feet. Appreximately 5,311 miles of above- 
ground power lines would be installed in the Project Area. The pole structures 
would introduce straight, vertical lines and color contrasts. The effects from the 
introduction of these elements into the landscape can be noticeable when viewed 
from sensitive viewpoints when structures are visible in scenic landscapes and 
when structures are skylined. 


Each compressor station would be lit at night with 250-watt, clear lamp lights. 
Each light would be mounted on a pole or building and directed downward to 
illuminate the facility while minimizing the amount of light projected outside the 
facility. This type of night lighting would minimize the night shine from each 
facility. However, the stations would be visible at night to residents in nearby 
residential areas, isolated residences, or travelers on highways and local roads. 


Produced water from CBM wells would be discharged by five methods: surface 
discharge at outfalls, containment in large upland evaporation reservoirs, spread 
on the land surface at LAD sites, or injected at an injection well facility site. The 
proposed water handling methods would disturb a total of 32,685 acres of surface 
land. Nearly half of the disturbance would occur from infiltration impoundments 
(45 percent). Water disposal at infiltration impoundments, containment reservoirs 
or LADs would result in modifications to the surrounding landscape at the dis- 
posal sites. Surface discharge in some areas may cause a red surface staining 
from iron oxidation where water is retained at the discharge point long enough 
for oxidation to occur before surface discharge. The impact to the landscape 
would be limited in areas where these conditions would occur. 


Each infiltration impoundment would consist of a shallow impoundment that 
would encompass an average of 6 acres, with an average dam height of 13 feet. 
Impoundments would be located in upland and bottomland areas. A total of 
14,566 acres would be disturbed by infiltration impoundments, primarily in the 
Upper Powder River, Upper Cheyenne River, Crazy Woman Creek, and Upper 
Tongue River sub-watersheds. The majority of these areas are inventoried with 
VRM Class IV. The sites would have a low profile and would not be easily visi- 
ble in the middleground and background zones from viewpoints at similar or 
lower elevations. The average 13-foot height of the dams would be the most visi- 
ble feature of the impoundments, as the top of each dam would appear as a hori- 
zontal, linear form that would contrast with the natural terrain. Evaporation atom- 
izers would be placed on towers that are likely not more than 40 feet in height, 
and would appear as a weak vertical contrast with the surrounding terrain. The 
spray from atomizers would be visible in foreground distance zones, but would 
be indistinct in middle ground to background zones. Infiltration impoundments 
would be obvious in the foreground zone as seen from nearby roads and resi- 
dences. Setting the impoundments back from roads, leaving a buffer zone of to- 
pography and vegetation, would mitigate the visual intrusion 
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LAD sites would contain all water discharged over the life of 40 wells, affecting 
1,780 acres of land surface (5.4 percent of total acres disturbed by water handling 
methods) in the Project Area. Each LAD site would be comprised of four |6-acre 
LAD areas. The LAD sites would be located in relatively flat terrain to minimize 
off-site drainage and earth-moving activities. The sites would have a low profile 
and would not be easily visible in the middleground and background zones from 
viewpoints at similar or lower elevations. The evaporation atomizers placed on 
towers would constitute a weak linear visual intrusion. LAD sites would be obvi- 
ous in the foreground zone as seen from nearby roads and residences. Setting the 
LAD sites back from roads, leaving a buffer zone of topography and vegetation, 
can mitigate the visual intrusion. LAD sites would be located near containment 
reservoirs, which would provide temporary storage for those time periods that the 
LAD site is not operational. In addition, the reservoirs would store water meant 
for LAD applications. The water disposed of at LAD sites is of a quality not suit- 
able for surface discharge. Land application of this water would result in modifi- 
cations to the existing vegetation, providing some contrast with existing vegeta- 
tion. 


The proposed containment reservoirs would affect approximately 2,247 acres. 
The average disturbed area for each reservoir would be 100 acres. The disturbed 
area is comprised of the surface area of each reservoir, the dam, and diversion 
ditches. Reservoirs would be constructed in upland areas, away from drainages, 
floodplains, and gravelly terraces. These areas are generally outside of the 
viewsheds of most transportation routes and communities in the Project Area. In 
general, the upland locations of reservoirs could result in additional disturbances 
from earth-moving activities and extensive diversion ditches. Those LAD sites 
that would be located near reservoirs in upland areas would also require more 
earth-moving activity than those located in flatter terrain, resulting in greater dis- 
turbances to the character of the landscape. 


BLM Lands 


A total of 5,613 CBM wells distributed on 3,461 well pads are proposed for BLM 
surface ownership in the Project Area, accounting for 14.3 percent of the 39,367 
new CBM wells proposed for the Project Area. The BLM has inventoried all 
lands within the Project Area with the VRM system. However, only lands 
administered by the BLM are managed with VRM objectives. Although proposed 
CBM wells on state, private, and Forest Service lands are not managed for 
BLM’s VRM objectives, the inventory provides an assessment of the existing 
scenic quality and the ability of these lands to absorb effects to the landscape 
from development activities. 


Table 4—97 summarizes all proposed CBM wells in the Project Area proposed for 
Alternative | by sub-watershed and VRM Class inventory. The disturbance acres 
for well pads include the disturbance associated with ancillary facilities con- 
nected to the pads, such as roads, pipelines, and power lines. Water handling fa- 
cilities, such as LADs and containment reservoirs, may be located on BLM lands, 
but specific locations by VRM Class are unknown. 
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There are 4,530 wells and 35 compressors proposed for BLM lands managed 
with VRM Class IV objectives. Most of the remaining wells and compressors are 
located on private lands and a small number are on state and Forest System lands. 
Lands inventoried with VRM Class IV account for most lands within the Project 
Area. Most CBM wells proposed for these lands are within the Upper Powder 
River sub-watershed. Class IV objectives provide for major modification to the 
landscape and allow management activities to dominate the landscape. The con- 
struction and operation of each well and the ancillary facilities would be consis- 
tent with VRM Class IV objectives. Consequently, none of the disturbed acreage 
would be displaced from the existing BLM inventory of lands managed with 
VRM Class IV. The proposed facility developments would be consistent with 
management objectives. 


There are 3,939 wells distributed on 417 well pads and three compressor stations 
proposed for BLM lands managed with VRM Class III objectives. Class III lands 
in the Project Area are located primarily along major transportation routes and 
recreation areas. Class III objectives are to provide for management activities that 
may contrast with the basic landscape elements, but remain subordinate to the 
existing landscape character. Implementation of this alternative along highways 
and in areas not currently developed with CBM wells would change the existing 
rural landscape to a rural/industrial landscape primarily because the 40- to 80- 
acre spacing of the wells would result in a noticeable density of industrial facili- 
ties. There is potential that Class III objectives would not be met because the fa- 
cilities would not be subordinate to the existing landscape character. BLM objec- 
tives for some Class III facilities would be met if every attempt were made to 
minimize adverse visual effects through careful location of facilities, minimal 
disturbance of the site, and painting of facilities so they harmonize with the col- 
ors of the surrounding landscape. 
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Table 4—97 Proposed Wells and Well Pads in VRM Classes by Sub-watershed in the Powder River Basin Project Area 
Class Il Class Ill Class IV Class V Total 

> 3 = 3 z 3 = 3 3 3 

joa) =~ fea) > joa) a co a. a. 
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e> 82 ee BS fe PEE ES By BEE 8S Se BEE EG B8e FES 
otitis Es &2 $62 = &2 $48 = EF $48 ES EF $68 OF CEE SAS 
Little Bighorn River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 163 54 124 358 192 439 2,068 892 2,040 0 0 0 2,589 1,138 2,602 
Middle Fork Powder River 0 0 0 0 0 0 0 0 0 60 0 0 0 0 0 
North Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 782 448 £7,157 2,634 1461 23,339 15,551 9,933 158,676 0 0 0 18,967 11,842 189,171 
South Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Salt Creek 0 0 0 0 0 0 37 37 14.3 0 0 0 37 37 14.3 
Crazy Woman Creek 0 0 0 414 397 1,437 2,506 1,500 5,429 0 y) 0 2,920 1,897 6,866 
Clear Creek 187 =: 185 736 907 540 2,150 2,659 1,861 7,409 0 0 0 3,753 2,586 10,296 
Middle Powder River 0 0 0 0 0 0 958 465 384.6 0 0 0 958 465 385 
Little Powder River 0 0 0 25 18 84 1,8!0 1,077 5,000 200 170 790 =. 2,035 1,265 5,873 
Little Missouri River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Antelope Creek 0 0 0 9] 83 1,342 1,553 1,368 22,117 0 0 0 1,644 1,451 23,459 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Cheyenne River 0 0 0 0 0 0 487 487 355 46 46 34 533 533 388 
Lightning Creek 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche River 0 0 0 752 644 5,084 5,046 4,005 31,617 133 134 1,058 5,931 4,783 37,759 
Middle North Platte Casper 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total 1132 687 8017 5,181 3,335 33,874 32,675 21,625 23,3042 379 350 1,881 39,367 25,997 276,813 


Note: Disturbance acres for well pads include the disturbance associated with ancillary facilities such as roads, compressors, and transmission lines. Totals may not match precisely with values obtained 


by aa unit numbers or with distributions of pode and wells proecesed in Chapter 2 due to roueding conventions. 
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There are 317 wells and two compressor stations proposed for BLM lands man- 
aged with VRM Class II objectives. None of these wells would be in the Class II 
lands in the western part of the Project Area at the base of the Big Horn Moun- 
tain. All 317 wells would be within the Class II areas along portions of Interstate 
90 and State Highway 14. 


The VRM Class II objective is to retain the existing character of the landscape. 
The level of change to the characteristic landscape should be low and not attract 
the attention of the casual observer. Many of the CBM wells on BLM lands 
would be visible to travelers on Interstate 90 and State Highway 14. All of the 
wells proposed for these areas are within the foreground distance zone (up to 
three miles) of the viewshed as seen from the highways. The Proposed Action 
would change the existing rural landscape to a rural/industrial landscape primar- 
ily because the 40- to 80-acre spacing of the wells would result in a noticeable 
density of industrial facilities. The Class II objectives would be met if mitigation 
measures were used to maintain the existing character of the landscape, and not 
attract the attention of the casual observer. In order to achieve this objective, 
mitigation must repeat the basic elements of form, line, color, and texture found 
in the natural features of the landscape within the foreground distance zone. Suc- 
cessful mitigation in the foreground distance zone would inciude locating facili- 
ties to utilize the terrain and vegetation to screen them from the highways. If the 
implementation of mitigation measures would not enable facilities to meet Class 
Il objectives, one of the following two options must be implemented to comply 
with BLM management objectives: 1) the facilities would be relocated to a site 
outside of the VRM Class II area on BLM lands; and 2) the BLM RMP would be 
amended to change the affected VRM Class II areas to VRM Class III areas. 


There are three CBM wells and one compressor station proposed for BLM lands 
inventoried with VRM Class V. The proposed facilities on BLM lands would be 
consistent with BLM management objectives for VRM Class V areas, which 
provide for areas where the natural character has been drastically altered. 


The Buffalo Field Office has developed a management decision to implement the 
management objective of maintaining or improving scenic values, visual quality, 
and establish visual resource management priorities in conjunction with other 
resource values. Visual resources are to be managed in accordance with objec- 
tives for VRM classes that have been assigned to the planning area, which consti- 
tutes most of the Project Area. No activity or occupancy is ."lowed within 200 
feet of the edge of state and federal highways. Facilities or structures such as 
power lines, oil wells, and storage tanks are required to be screened, painted, and 
designed to blend with the surrounding landscape except where safety indicates 
otherwise. Any facilities or structuies proposed in or near WSAs would be de- 
signed so as not to impair wilderness suitability. 


BLM lands in the Fortification Creek WSA and the Fortification Creek SMA are 
inventoried with VRM Class III. The WSA has an NSO for mineral development. 
The Fortification Creek SMA, which encompasses the WSA, has a CSU stipula- 
tion to protect scenic values. Proposed facilities in the SMA must meet Class III 
objectives to protect scenic values. There is potential that Class II] objectives 
would not be met because the facilities would not be subordinate to the existing 
landscape character. BLM objectives for some Class III facilities would be met if 
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every attempt were made to minimize adverse visual effects through careful loca- 

: tion of facilities, minimal disturbance of the site, and painting of facilities so they 

harmonize with the colors of the surrounding landscape. No facilities are pro- 
posed for the WSA because of the NSO, however, to ensure the scenic integrity 
of the WSA, a buffer that excludes any CBM development should separate the 
WSA from the surrounding SMA. 


The Cantonment Reno and Weston Hills Recreation Area are inventoried with 
VRM Class IV. No project facilities are proposed for location within these two 
SMAs. Indirect effects to recreational uses of the SMAs would occur because 
landscapes outside of these areas would be modified by the addition of project 
facilities, which would affect the recreational experience of visitors to the SMAs. 
CBM wells proposed for lands adjacent to the Cantonment Reno and Weston Hill 
Recreation Area would be visible to viewers in the areas. BLM Class IV objec- 
tives for the SMAs and adjacent lands would be met. 


Long-term visual effects would be minimized by designing permanent structures 
to harmonize with the surrounding landscape to the extent feasible, recontouring 
and revegetating disturbed areas no longer needed for operations as soon as prac- 
ticable, and by reshaping straight edges of clearings resulting from roads, pipe- 
lines, well pads, and compression facilities to create irregular or indistinct edges. 
Construction debris would be removed immediately because it creates undesir- 
able textural contrasts with the landscape. In addition, resource protection meas- 
ures proposed for erosion control, road construction, rehabilitation and revegeta- 
tion, and wildlife protection would be implemented during the approval of APDs 
and Sundry Notices. These measures also would mitigate effects to visual qual- 


ity. 


Forest Service (Thunder Basin National Grassland) 


There are 437 wells distributed on 397 well pads proposed for federal lands ad- 
ministered by the Medicine Bow National Forest within the Thunder Basin Na- 
tional Grassland. Most of the federal lands on that portion of the TBNG that is 
within the Project Area are managed with the SIO of Low. A smail portion of the 
TBNG within the Project Area is managed with the SIO of Maderate. The TBNG 
lands managed with Moderate SIO are along Antelope Creek or are in an area 
outside of the coal boundary. No wells are proposed for TBNG lands managed 
with the SIO of Moderate. All of the proposed 437 wells are on TBNG lands 
managed with the Low SIO. 


Scenery Management guidelines for the TBNG are to manage activities to be 
consistent with the SIOs and to rehabilitate areas that do not meet the SIOs speci- 
fied for the management area. Visual management objectives for SIOs are asso- 
ciated with desired landscape character for each management area and are based 
on the intent of the management area direction. Facilities are proposed for three 
| of the seven management areas within the Project Area. Management Areas 3.68 
(Big Game Range) and 6.1 (Rangeland with Broad Resource Emphasis) on which 
facilities are not managed with goals for a desired condition for scenic values. 
The SIO for these areas is Low. Few facilities are proposed for these areas. The 
majority of wells and ancillary facilities are proposed for Management Area 8.4 
(Mineral Production and Development). The desired condition for landscapes in 
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this management area 1° that facilities and landscape modifications can be visible, 
but are reasonably mitiated to blend and harmonize with natural features. 


State arid Privaie Lands 


There are 2,744 wells distributed on 1,739 well pads and 14 compressor stations 
proposed for State lands in the Project Area. Mineral leases administered by the 
Wyoming Office of Siate Lands and Investments do not include guidance on the 
management of visual or scenic resources on state-owned lands in the Project 
Area. According to rules and regulations of the board of Land Commissioners, 
upon completion of operations on state lands, all related disturbances on state 
lands must be reclaimed to leave the land in as near as practicable to the onginal 
condition of the land before operations. 


Most of the proposed facilities would be located on private lands. There are 
30,573 wells (77.8 percent of total proposed wells) distributed on 20,400 well 
pads (78.5 percent of proposed well pads) and 126 compressor stations (68 per- 
cent of total number of compressor stations) proposed for private lands in the 
Project Area. The majority of effects to the landscape would occur on private 
land because most wells are located on private land and most of the land within 
the viewsheds of communities, rural residential areas, and transportation routes 1s 
private land. 


Counties 


The Sheridan County Growth Management Plan identifies the need for an inven- 
tory of existing resources, including scenic resources, and the utilization of this 
information in the review and evaluation of proposed developments. Currently no 
procedure or ordinance exists that provides for evaluation and review. 


The Comprehensive Planning Program jointly developed by the City of Gillette 
and Campbell County recommends that landscaping should be developed into the 
buffer zones where industrial areas are located adjacent to residential areas. 
There are numerous CBM wells proposed for lands adjacent to residential! areas 
in subdivisions located outside of the Gillette municipal boundanes. 


Non-CBM Development 


The moderate level of conventional oi! and gas development as evaluated under 
the BLM’s RFD scenario projects the drilling and completion of 3,000 non-CBM 
wells within the Buffalo Field Office’s portion of the Project Area over the 10- 
year period. Surface disturbances required for conventional wells are greater than 
those required for the new CBM wells as described earlier in this section. Short- 
term surface disturbances for well pads and associated improved access roads 
range from 0.5 acres for shallow gas wells to 5.5 acres for a typical deep oil well. 
Long-term disturbances would encompass about 82 percent of the onginal dis- 
turbance. 


Non-CBM facilities consist of pump jacks, in contrast with CBM facilities, 
which consist of a wellhead contained in a metal box. The components with the 
highest potential to adversely affect the surrounding landscape character are the 


well pad clearings, the improved access roads, and the pump jacks. The operation 
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of the proposed facilities would introduce new elements of form, line, color, and 
would be obvious in middleground and background views. Effects would be 
similar to those descnbed for CBM well facilities: however, each well pad and 
associated access road would disturb a larger number of acres. 


The alignment of individual pump jacks with respect to viewing areas, such as 
residential areas, individual residences, and transportation routes, should be re- 
viewed during the pre-installation phase of well development. In general. each 
pump jack should be aligned parallel to a road unless it has been determined that 
this type of alignment is not feasible. Facilities would be the mosi visible to trav- 
elers on the road during that penod of time when the facility 1s within the line of 
sight as they travel towards the facility. Aligning pump jacks parallel to roads 
would present travelers with a smaller surface area as the traveler approaches the 
facility. In addition, pump jacks with the lowest possible profile should be used 
when feasible. 


Alternative 2 

Alternative 2 differs from Alternative | in the distnbution of produced water 
among the methods for handling produced water, and the compression of gas. 
Alternative 2A emphasizes the use of infiltration impoundments to dispose of 
produced water, while Alternative 2B emphasizes the use of passive and active 
treatments. The number and distnbution of CBM and non-CBM convenional 
wells is the same as evaluated for the Alternative |. The umpacts to the character- 
istic landscape from the development of CBM weil and the ancillary facilites 
other than facilities for handling produced water is identical to those described 
for the Alternative |. 


Alternative 2A or Alternative 2B would result in the disturbance of more surface 
acres (39,367 acres) than Alternative | or Alternative 3. For both Alternatives 2A 
and 2B. the largest disturbances would occur from infiltration impoundments 
(32,253 acres under Alternative 2A and 23,446 acres under Alternative 2B). The 
operation of infiltration impoundments under Alternative 2A would affect 12! 
percent more surface land that impoundments proposed for Alternative |. Alter- 
native 2B would affect 61 percent more surface land that Alternative |. The im- 
pact to the visual quality of the landscape 1s substantially larger from Alternatives 
2A or 2B than for the proposed Alternative |. The impoundments would be lo- 
would primarily affect lands inventoried with VRM Class IV. 


Under Alternatives 2A and 2B, LAD sites would affect 6.296 acres of land in the 
Project Area, an increase of 254 percent over the LAD sites proposed for the 
2,583 acres under Alternative 2A or 2,148 acres under Alternative 2B. Alterna- 
tive 2A would be an increase of 14.9 percent over the Proposed Action, primarily 
within VRM Class IV areas. Alternative 2B would be a decrease of four percent 
from the Proposed Action. The large increase m LAD sites over the Proposed 
Action would result in larger areas of modified vegetation as described for the 
Proposed Action. The number of acres disturbed by containment reservoirs 
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would not be substantialiy different from the Proposed Actson. and would result 
in a simular level of visual impact. The effects of injection wells and surface dss- 
charge to the landscape would be minor. A total of 39.567 acres would be ai- 
fected from these water-handling methods proposed for Alternative 2A or Alter- 
native 2B, which is more than 20 percent greater than the total 32.685 acres that 
would be affected under the Proposed Action. 


Alternative 3 


Under the No Action alternative. there would be no CBM development on ied- 
eral leases within the Project Area. Federal leases are located on private as ~ell 
as federal lands. Development would continue on Stat: and pr- vate ieases. A total 
. of .15,458.CBM wells would be. developed on State and foe leases. The No Ac- 
tion alternative includes all of the effects to visual resources described for Alter- 
native |, but differs from Alternative | in the number of wells to be developed. 
the acres of land to be disturbed temporanly or removed from existing uscs dur- 
mg the life of the Project. and the volume of water to be produced from CBM 
weils. The effects to the characteristic landscape from the No Action alternative 
would considerably less than those described for the Proposed Action because 
15,458 CBM wells proposed for State and fee mineral leases 1s approximately 
39 percent of the total 39.367 new CBM wells under the Proposed Action. Table 
4-98 summarizes the long-term disturbance by VRM Class for each sub- 
watershed. Although proposed CBM wells on state and fee lands are not man- 
aged for BLM’s VRM objectives. the inventory provides an assessment of the 
existing scenic quality and the ability of these lands to absorb effects to the land- 


Because there are fewer wells proposed for the Project Area. there would also be 
a corsiderably smaller number of facilites proposed for the distnbution of pro- 
duced water under the No Action alternative. LAD sites would affect 808 acres 
of land in thy Project Area, a decrease of 55 percent from the LAD sites proposed 
for the Alternative |. The containment reservoirs would affect approximately 
2.159 acres, a decrease of 58 percent from the Alternative |. The effects of mjec- 
tion wells and surface discharge to the landscape would be minor. A total of 
15,458 acres would be affected from all water-handling methods proposed for 
this alternative, which 1s about 83 percent less than the tota! 32.685 acres that 
would be affected under the Alternative |. 


Cumulative Effects 


The cumulative well development scenano is comprised of the 39.367 wells un- 
der the Proposed Action and 12,077 CBM well already drilled or permed 
within the Project Area. Table 4-99 summarizes the long-term disturbance by 
VRM Class for each sub-watershed. 
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Table 4-98 


Sub-watershed 

Little Bighorn River 
Upper Tongue River 
Middle Fork Powder River 
North Fork Powder River 
Upper Powder River 
South Fork Powder River 
Salt Creek 

Crazy Woman Creek 

Clear Creek 

Middle Powder River 
Little Powder River 

Little Missouri River 
Antelope Creek 

Dry Fork Cheyenne River 
Upper Cheyenne River 
Lightning Creek 

Upper Belle Fourche River 
Middle North Platte Casper 
Total 


Proposed CBM 


Wells 
Long Term Pad 


Disturbance 
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Pads 
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3,629 
0 

19 
751 


1,527 


201 
800 

0 

563 

0 

236 

0 
2,705 
0 


12,114 


Note: Disturbance acres for well pads include the disturbance associated with ancillary facilities such as roads, compressors, and transmission lines. Totals may not match precisely with values obtained 


by aiding unit numbers or with distributions of pods and wells presented in Chapter 2 due to rong conventions. 
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0 
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Alternative 3 Wells and Well Pads in VRM Classes by Sub-Watershed in the Powder River Basin Project Area 


0 
1,692 


37,636 


0 

7 
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Table 4-99 Cumulative and Well Pads in VRM Classes by Sub-Watershed in the Powder River Basin Project Area 


Class II Class ll Class IV Class V Total 

= 3 = 3 = 3 = 3 3 3 

ea) =~ joa a. ~ a oa) a. A ~ 

: ef Y EZ Y EZ ¢Y eZ 8&8 E 2 

Bg 3% &38. 2 8 &2. 3 3 88.3 FF SB. g es. 

aS 82 wef FS &e Pee 83 Be wee BS Be PES BZ BBe Ee 
mtseatan £2 ££ $468 £3 £& $428 &3 £8 $062 ES EF $63 FS FFE SK8 
Little Bighorn River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Tongue River 486 = 190 434 444 247 565 2,474 ~—s:11,098 ~— 2,511 0 0 0 3404 £4+1,535 3,510 
Middle Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
North Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Powder River 964 581 9,282 2,831 1,623 25,927 17,980 11,891 189,954 0 0 0 21,775 14,095 225,162 
South Fork Powder River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Salt Creek 0 0 0 0 0 0 37 37 14 0 0 0 37 37 14 
Crazy Woman Creek 0 0 0 540 3443 1,604 2,530 1,518 5,495 0 0 0 3,070 1,961 7,098 
Clear Creek 199 =192 764 1,141 678 2,700 2,802 1,943 7,736 0 0 0 4,142 2,813 11,199 
Middle Powder River 0 0 0 0 0 0 1,685 899 744 0 0 0 ~=1,685 899 744 
Little Powder River 0 0 0 37 31 144 = 3,373 2,175 10,098 = 438 360 1,672 3,848 2,566 11,913 
Little Missouri River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Antelope Creek 0 0 0 92 84 1,358 1,805 1,618 26,159 0 0 0 1,897 1,702 27,517 
Dry Fork Cheyenne River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Cheyenne River 0 0 0 0 0 0 920 860 626 67 62 45 987 922 671 
Lightning Creek 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Upper Belle Fourche River 0 0 0 1,261 1,134 8,952 9,160 7,749 61,174 172 170 1,342 10593 9,053 71,468 
Middle North Platte Casper 0 0 0 0 0 0 6 0 0 0 6 l 6 6 | 
Total 1,649 963 10,480 6,346 4,240 41,249 42,772 29,788 304,509 677 598 3,060 51,444 35,589 359,298 


Note: Disturbance acres for well pads include the disturbance associated with ancillary facilities such as roads, compressors, and transmission lines. Totals may not match precisely with values obtained 


by adding unit numbers or with distributions of pads and wells peesewied in Chapter 2 due to rounding conventions. 
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J The cumulative effect on the landscape would consist of existing, permitted, and 
proposed CBM development on federal, State and private lands in the Project 
Area, and existing, proposed, and reasonably foreseeable coal mining in the Pro- 
ject Area. The cumulative effect of all existing and proposed development would 
result in a larger number of disturbed acres from well pads and access roads that 
may be visible from transportation routes and recreation areas. Ongoing CBM 
development on federal, State, and private lands would increase the industrial 
character of those areas that include considerable modification from other oil and 
gas activities and from cual mining, and change the visual character of the pre- 
dominantly rural landscape in much of the Projeci Area to rural/industrial. 


A principal visual effect in the eastern part of the Project Area and near the city 
of Sheridan is the visibility of coalmine pits and facility areas. However, anyone 
likely to see these facilities would either be passing through the area or visiting 
on related business. After mining, the reclaimed slopes might appear somewhat 
smoother than pre-mining slopes and there would be fewer gullies than at pre- 
sent. Even so, the landscape of the reclaimed mines would look very much like 
undisturbed landscape in the area. Except from the air, energy development ac- 
tivities, including CBM development, are not visible from more than a few miles 
away. 


Recreational Resources 


The potential effect of the construction and operation of the proposed facilities on 
recreational resources is related to how much recreational opportunity is being 
created by the Project versus how much opportunity is being lost for recreational 
pursuits. Local residents value the federal lands for recreational activities because 
of the proximity to their homes and the relative solitude that can be achieved 
within a short distance trom their homes. The recreational issue identified in the 
scoping process is the effects of the additional development of oil and gas re- 
sources on recreational opportunities and the recreational experience. 


Alternative 1 


The Proposed Action would be constructed and operated on federal, State, and 
private lands. The primary effect of the CBM development on recreational oppor- 
tunities would be the alteration of the recreational experience on federal and State 
lands used for hunting. To some degree, additional development of oil and gas 
resources would alter the existing recreational setting and experience. The Pro- 
ject Area is predominantly rural in character with some industrial-type modifica- 
tions from existing wells. 


Direct effects to recreation occur when recreational opportunities are enhanced, 
limited, or curtailed within an area; when recreational uses are created, displaced, 
or eliminated by proposed CBM facilities; or if federal, state, or county objec- 
tives for recreation cannot be met. Effects to recreational resources occur if rec- 
reational facilities undergo substantial change or degradation. 


Direct effects to recreational uses in the Project Area would occur because addi- 
tional wells would add new industrial features to the landscape and new sources 
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of noise that could diminish the recreational experience and affect the rural ambi- 
ence sought by recreationists. The construction and operation of the proposed 
facilities also could affect recreational activities by changing access opportunities 
and by directly disrupting recreational activities. New roads would provide ac- 
cess for vehicles and promote an increase in human activity. Additional devel- 
opment could adversely affect hunting, viewing of wildlife, and fishing. Devel- 
vpment of certain facilities, such as reservoirs for impounding produced water, 
could enhance some wildlife-related recreational opportunities by providing areas 
for viewing wildlife, hunting waterfowl, or public fishing. 


Indirect effects to recreation would occur if the Project resulted in a change in the 
level of visitation to the area or if the Project would affect growth in the affected 
counties, thereby changing the utilization of existing recreational facilities and 
uses. No developed recreation sites would be impacted by the Proposed Action. 
Therefore, visitation to these sites would not be affected by the Proposed Action. 
Hunting may be affected in some game management units. The Project is not 
expected to affect the level of visitation and population growth in the counties. It 
is anticipated that the existing workforce would be sufficient to provide adequate 
personnel for the construction and operation of proposed CBM facilities; there- 
fore, there would be no growth in population from in-migration and no increase 
in the demand for recreation opportunities. 


Construction Disturbance 


Short-term effects to recreation within the Project Area would result from all 
phases of the construction process. Activities associated with the installation of 
the proposed wells, including construction of roads, pipelines, power lines, and 
other ancillary facilities, would alter the use of affected roads for the duration of 
construction activities. Construction activities can be expected to occur over a 
period of 10 years over the entire Project Area. It is anticipated that the annual 
construction period would be seven days per week over the entire year, or 365 
days, depending on weather and soil conditions. During this period, there would 
be disturbance to the existing landscape character, and noise and dust from con- 
struction activities. These activities would potentially conflict with recreational 
uses because they would be visually and audibly apparent to the recreational ex- 
perience. The effects to the existing land uses from drilling are site specific and 
would occur at specific locations for no more than three days per drill site 
throughout the 10-year drilling period. Some sites would be reclaimed back to 
the permanent disturbance areas prior to construction at other sites. 


In addition to the disturbances created by construction on the site, there would be 
traffic associated with moving equipment over public highways and local roads. 
Traffic-related effects are evaluated in the Transportation section. Access roads 
would be constructed to connect CBM facilities with highways and local roads. 
A total of 17,276 miles of improved roads and two-track roads would be con- 
structed in the Project Area. Road construction is expected to average one day 
per mile, or a total of approximately 17,276 days. The construction would occur 
over the ten-year period as required to access wells. Recreationists would en- 
counter road construction over the entire year at specific locations within the Pro- 
ject Area. The loss of solitude and the natural experience would affect local users 
in the particular area of construction. 
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Pipeline installation along existing road rights-of-way is likely to inconvenience 
recreationists who use the roads to gain access to recreational activities in the 
area. Construction activities would also limit recreational use of existing roads 
and trails, as well as degrade the visual quality of the recreational experience. 
The loss of solitude along these roads would continue through the constniction 
period. Road access is likely to be restored to existing uses within a few days to a 
few months, once construction or installation activities have been completed. The 
recreational opportunities for local residents in close proximity to proposed ac- 
tivities would be altered during the construction period. 


Project construction would result in increased noise levels from heavy equipment 
in surrounding areas. Construction-related noise could reduce the quality of the 
recreational experience in general. However, construction-related increases 
would be short-term and with the exception of blasting, generally restricted to the 
immediate vicinity of the work. Noise from blasting would be sporadic and of 
short duration. There are potential long-term increases in noise levels from the 
operation of the compressors. 


The general season dates for big game hunting (all types of big game in all units) 
occur from late September/early October through late November. The hunting 
season would be affected by construction activities for the ten-year construction 
period, but only at specific locations where construction activities are scheduled. 


Permanent Disturbance 


Long-term effects to developed and dispersed recreational uses of the Project 
Area would occur as the displacement of acreage from existing uses by proposed 
CBM facilities. The primary effects would be an alteration of the recreational 
experience for residents and visitors to the Project Area. Recreational activities 
displaced by project facilities are likely to add increased use on adjacent federal 
and State lands. 


Dispersed Recreation 


Dispersed recreational opportunities in the affected counties include hunting, 
fishing, sightseeing, and camping. Dispersed recreation, with the exception of 
hunting, is not a primary use of most federal, State or private lands that are 
within the coal boundary of the Project Area. There is expected to be little 
change in existing levels of dispersed recreational activities on federal and State 
lands in most of the sub-watersheds within the Project Area as a result of CBM 
development under the Proposed Action. Existing levels of recreational activity 
are expected to continue on these lands. Most of the proposed activity would oc- 
cur in the Upper Powder River, Little Powder, and Upper Belle Fourche sub- 
watersheds. 


Hunting is the principal recreational activity on federal, State, and private lands 
in the Project Area. The acreage removed from wildlife habitat by project facili- 
ties under the Proposed Action is not likely to adversely affect hunting and fish- 
ing opportunities within the Project Area. Recreational hunting and fishing op- 
portunities, which are controlled by landowners on private lands, may increase 
locally within the Project Area, as populations of game animals and game fish 
rise locally during the life of the Project, in response to increased availability of 
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surface water and forage. However, increased access and human activity associ- 
ated with CBM development may adversely affect wildlife populations that sup- 
port various recreational activities. 


Big game populations in big game management units west of I-25 and in other 
units outside of the coal boundary would not be affected by Project activities. 
Units that would be affected contain portions of one or more sub-watersheds with 
proposed CBM development. The largest effects to hunting would occur in the 
Upper Powder, Upper Belle Fourche, Little Powder, Clear Creek, Antelope, and 
Crazy Woman Creek sub-watersheds because most CBM development would 
occur in these sub-watersheds. These sub-watersheds contain portions of ten an- 
telope game units (56 percent of total antelope game units in the Project Area), 
ten deer game units (45 percent of total deer game units), and two elk game units 
(22 percent of total elk game units). Table 4-100 summarizes the number of par- 
ticipating hunters, total hunter days, and non-resident hunters for the big game 
management units that would be affected by the proposed CBM development in 
the Project Area. A total of 12,866 active hunters or nearly 47 percent of the total 
estimated 27,491 active hunters in the Project Area potentially would be affected 
by the removal of wildlife habitat and the intrusion of project-related noise, dust, 
and visual effects from the proposed CBM development in addition to positive 
effects related to increased access and the potential rise in game and fish popula- 
tions. 


Table 4-100 Big Game Hunting in the Powder River Basin Project Area, 


2000 
Hunter Percent 
Game Active Total Success Hunter Non-Resident Non-Resident 
Unit Hunters Harvest (percent) Days Hunters Hunters 
Antelope 4,292 3,907 91.0 10,512 3,276 76.3 
Deer 8,347 5,158 61.8 27,695 - 4.449 53.3 
Elk 227 152 67.0 715 3] 13.7 


Source: Wyoming Game and Fish Department, 2001 


The development of roads and well facilities would result in greater physical ac- 
cess to the Project Area and potentially increase hunting pressures on wildiife. 
However, a majority of this access would be not be available to the public be- 
cause much of the surface within the Project Area is privately owned. 


Several streams and lakes in the Project Area are used for year-round fishing by 
local recreationists. All affected fishing areas are within sub-watersheds that 
would be developed with proposed CBM facilities. Effects to fish and their habi- 
tats are evaluated in the Wildlife section. 


The operators have stated they would work with landowners in the Project Area 
to enhance the use of the good quality, discharged water. This practice may pro- 
mote the impoundment of discharged water and use for wetlands and/or fisheries 
development. Given the potential quality of discharged water associated with the 
Project in some sub-watersheds, it is reasonable to conclude that enhanced vege- 
tation and increased water availability probably would have some beneficial ef- 
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fects on fish and wildlife and their habitats and may enhance recreational oppor- 
tunities in the immediate vicinity of any reservoirs created. This would continue 
until water production ceases. Water handling facilities would be constructed in 
sub-watersheds with low water quality for produced water in order to prevett 
potentially adverse effects on surface water and fish habitat. 


Produced water from CBM wells would be discharged by four methods: surface 
discharge at outfalls, containment in large upland evaporation reservoirs, spread 
on the land surface at LAD sites, or injected at an injection well. Effects to rec- 
reation from the proposed 323 injection wells would be similar to those described 
for CBM p-oduction well facilities. About 27 LAD sites occupying 1,728 acres 
would result in large areas of modified vegetation. Development of LAD sites 
would potentially have an adverse effect on wildlife, and consequently, hunting 
opportunities in the affected sub-watersheds because the modified vegetation 
may affect the quality of the wiidlife habitats. There are 142 containment reser- 
voirs occupying 19,880 acres proposed for upland areas. Containment reservoirs 
would create opportunities for some wildlife-related recreational opportunities by 
providing areas for viewing wildlife, hunting waterfowl, or public fishing. The 
recreational experience also would be affected by the visual impact of the pro- 
posed water handling facilities. 


Developed Recreation Areas and Recreation Sites 


There are no CBM facilities proposed for developed recreational areas or recrea- 
tional sites in the Project Area. Most of the developed recreational areas identi- 
fied in Chapter 3 are located in the western part of the Project Area outside the 
coal boundary. Special management areas that are on federal lands administered 
by the BLM are discussed in the section evaluating effects to BLM management 
of federal lands in the Project Area. 


BLM Recreation Management 


Some federal lands administered by the BLM in the Project Area that include 
developed recreational sites or recreational activities have specific resource val- 
ues that put them under No Surface Occupancy (NSO) mitigation guidelines. 
Lands managed with NSO include Recreation Areas, such as campgrounds, his- 
toric trail, and national monuments, and special management areas, such as areas 
suitable for consideration for wild and scenic rivers designation. 


The BLM administers federal lands in the Middle Fork Recreation Area, the Red 
Wall/Hole-in-the-Wall area, Outlaw Cave Recreation Site (or Cultural Area), 
Dull Knife Battlefield site, and the Gardner Mountain and North Fork Wilderness 
Study Areas. There would be no effects to recreational uses of these special man- 
agement areas because they are located ten miles or more outside of the coal 
boundary in the Middle Fork Powder Watershed. With the exception of the Mid- 
die Fork Recreation Area, these areas have NSO leasing stipulations for mineral 
development. There would be no effects to the landscape within or near these 
areas. 


The Fortification Creek WSA and the Cantonment Reno, located in the Upper 
Powder River sub-watershed, each have NSO for mineral development. The 
Weston Hills Recreation Area, located in the Little Powder sub-watershed north 
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of Gillette, does not have any NOS leasing stipulation. However, no project fa- 
cilities are proposed for location within the Recreation Area. Indirect effects to 
recreational uses would occur as landscapes outside of the areas would be modi- 
fied by the addition of project facilities and would affect the recreational experi- 
ence of visitors to these areas. CBM wells are proposed for lands adjacent to For- 
tification Creek WSA and Weston Hill Recreation Area and would be visible to 
viewers in the areas. 


Private and State Lands 

Recreation is not a significant use of most private lands in the Project Area. Most 
developed recreation on private lands is municipal facilities in Project Area 
communities. CBM facilities are proposed for private and State lands outside of 
and adjacent to Gillette. Recreational facilities that are located on these lands in- 
clude the Cam-Plex and the Cam-Plex Park. The Cam-Plex facilities occupy 
about | ,000 acres at the east side of Gillette, and include a theater, a convention’ 
exhibit hall, two large multi-purpose pavilions, rodeo grounds, RV campgrounds, 
a horse race track, a 21-acre park, and picnic area. The development of CBM fa- 
cilities would not be compatible with public use of these facilities. 


Other recreational facilities located near the municipal boundaries and near to 
proposed facilities include the Dalby Memorial Park, the Country Club Golf 
Course, and the Bell Knob Golf Course. These facilities would experience indi- 
rect effects from the Project because the recreational experience would be af- 
fected by the sight and noise of CBM construction and operation. There are no 
other recreational sites on private lands or within municipal boundaries that 
would be affected by Project activities. 


Developed recreational opportunities on State lands include big game hunting in 
the Amsden Creek Winter Game Refuge and the Bud Love Wildlife Habitat 
Management Area. Both areas are managed with NSO leasing stipulations and 
would not be impacted by Project activities. 


Alternative 2 


Alternative 2 differs from Alternative | in the distnbution of produced water 
among the methods for handling produced water and the compression of gas. The 
numbers and distribution of CBM and non-CBM wells are the same as evaluated 
for th- Proposed Action. The effects to the developed and dispersed recreational 
cy ..on. the development of CBM wells and the ancillary facilities other than 
‘<i aes for handling produced water is identical to those described for the Pro- 
- sed Action. 


Under Alternative 2, there would be 76 LAD sites in the Project Area, an in- 
crease of 181 percent over the LAD sites proposed for the Proposed Action. The 
proposed | 17 containment reservoirs would be a decrease of 18 percent from the 
Proposed Action. The large increase in LAD sites over the Proposed Action 
would result in larger areas of modified vegetation as described for the Proposed 
Action. Development of additional LAD sites would potentially have an adverse 
effect on wildlife and, consequently, hunting opportunities in the affected sub- 
watersheds because the modified vegetation would affect the quality of the wild- 
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life habitat. The smaller number of containment reservoirs would reduce the op- 
portunities for some wildlife-related recreational opportunities relative to the op- 
portunities resulting from the Proposed Action by providing areas for viewing 
wildlife, hunting waterfowl, or public fishing. There would be a larger potential 
for adverse impact to recreational opportunities in the Project Area from Alterna- 
tive 2. 


Alternative 3 


Under the No Action alternative, there would be no CBM development on fed- 
eral leases within the Project Area. Federal leases are located on private as well 
as federal lands. Development would continue on State and private leases and 
would include access and pipelines across federal lands to reach proposed State 
and fee wells. There would be a total of 15,458 CBM wells developed on State 
and private leases. The No Action alternative includes all of the effects to recrea- 
tional opportunities and the recreational expenence described for the Proposed 
Action, but differs from the Proposed Action in the number of wells to be devel- 
oped, the acres of land to be disturbed temporarily or removed from existing uses 
during the life of the Project and the volume of water to be produced from CBM 
wells. The effects to recreation are expected to be considerably less than those 
described for the Proposed Action because a small number of facilities would be 
developed and a small number of acres would be removed from existing uses. 
Tables 2-29 through 2-32 summarize the facilities proposed for Alternative 3 
and the short- and long-term disturbance for each sub-watershed. 


Under Alternative 3, there would be 13 LAD sites in the Project Area, a decrease 
of 52 percent from the LAD sites proposed for the Proposed Action. The pro- 
posed 68 containment reservoirs would be a decrease of 52 percent from the Pro- 
posed Action. The Fewer LAD sites would result in smaller areas of modified 
vegetation than described for the Proposed Action. There would be a lesser effect 
on wiidlife than the Proposed Action. The smaller number of containment reser- 
voirs would reduce the opportunities for some wildlife-related recreational 
opportunities relative to the opportunities resulting from the Proposed Action by 
providing areas for viewing wildlife, hunting waterfowl, or public fishing. There 
would be a lesser potential for adverse effects to recreational opportunities in the 
Project Area from Alternative 2 than would occur from the Proposed Action. 


Cumulative Effects 


The cumulative effect of the development of roads and well facilities would be 
improved vehicular access to the area. However, a »2ionty of this access would 
be not be available to the public since much of the surface is privately owned and 
there are no recreational facilities. 


The cumulative acreage likely to be affected long-term by production facilities 
under the Proposed Action (approximately 6,514 acres) is not likely to have a 
: cumulative effect on hunting and fishing opportunities. Recreational hunting and 
fishing opportunities, which are controlled by landowners on private lands, may 
increase locally within portions of the area, as populations of game animals and 
game fish rise locally during the life of the Project in response to increased avail- 
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ability of surface water and forage. This small cumulative enhancement of rec- 
reational opportunities in the immediate vicinity of any reservoirs created would 
be temporary and would last only as long as water production continues. Al- 
though the Project 1s not expected to affect the level of visitation or growth in the 
counties, recreation visitors may become accusiomed to recreational expenences 
near ponds or flowing water over the life of the Project. Visitors would have to 
accept anticipated reductions im surface water when water discharge ends. 


Cumulative effects from the increased human presence associated with the cumu- 
lative energy development in the PRB are likely to cause increased levels of legal 
and illegal hunting. Conversely, the mines in the area have become refuges for 
big game animals during hunting seasons since mosi are closed to hunting. 


Energy development-related secondary effects to recreational land uses have and 

- would continue to result from human population growth. The demand for outdoor 
recreational activities, including hunting and fishing. have increased propornon- 
ately. However, at the same time these demands are increasing. wildlife habnat 
and populations are being affected by increased surface disturbance. 


Demand for hunting licenses may increase to the pomt that a lower success in 
enjoyable due to more limited success and overcrowding. poaching may increase: 
the increase in people and traffic has and may continue to result in shooting of 
nongame species and road kills: and increased off-road activites have and would 
continue to result in disturbance of wildlife during sensitive wintering or repro- 
ductive penods. Travel management during hunting season. including seasonal 
road closures to the public, could disperse hunters throughout the area. reduce 
hunting pressure in popular areas, and faci!:tate a more enjoyable expenence for 
hunters. 


It is not anticipated that the Proposed Action and proposed CBM development on 
State and private lands would result in any increase in population because the 
proposed workforce would consist of local hires. However, the overall population 
of Project Area counties may increase as a result of future coal mine develop- 
ment and expansion of existing mines. CBM fields may continue to be developed 
within the Project Area and may contribute to ongoing population growth. Any 
future growth may contribute increased visitor use of the developed facilities. 


Noise 


The EPA (EPA, 1974) has established an average 24-hour noise level as the 
maximum noise that does not adversely affect public health and welfare. No de- 
finitive data has been established concerning noise levels that affect anima's. No 
laws concerning quantitative notse levels have been established by the State of 
Wyoming or the BLM. Therefore, lacking any quantitative statutory guidelines. 
noise levels above 55 dBA at a residence, school, medical facility, or a special 
recreation area are considered a noise impact. 
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Nose levels would be temporanily elevated above the general rural background 
noise of 35 10 40 dBA dumng the construcnon of facilmses. Construcnon-relaied 
nome would result from comstrucbon equipment, vehacle traffic, and drilling mgs. 
However, activimes at each drill sne would occur for only one te five days dunng 
sigmificam! nose impacts. Construction related norse would last longer for the 60 
10 90 days required t© construc! a compressor stapon or less for pypelane con- 
shorn-term and the individual sities would be sufficsent!y wadespread so that ele- 
vated norse levels from each sie would not overlap m tme or space with another 
site. 


The highest operational nowse would occur around compressor statzons. Linder all! 
alternatives, two types of commressor engines would be mstalied. Smal! booster 
compressor engines raied at 350) horsepower would be operated to gather natura! 
gas from wells to the larger compressor stavons. A maximum of six booster 
compressor engines could be operated ai amy locauen. Ai the larger compressor 
Stanons, large reciprocating engines rated at 1.650 horsepower would be imstalled 
to facilntate transmmsson of natural gas to high-pressure transmission pipelines. 
Typically. three or stx of the larger engines would be mstallied at any lacaten. 


Norse has been measured at typical compressor uns (USGS, 1981). A nome 
level of 77 dBA from one large compressor engine can be expected at 50 feet 
from a compressor puilding since al] compressors would be installed m enclosed 
buildings because of the harsh Wyoming winter weather. Norse from the smaller 
booster compressor engines would be shghtly lower or approximately 73 dBA at 
50 feet. 


The effect of muluple nose sources 1s not anthmetically additive. but rather ts a 
logartthmmc addimon. The total effect of mulmple co-located notse sources ts 
characterized by the followmg relavonship (Harns, 1991 ): 


L=10* LOG (0+ 10° "4+ +0") 


where: L]. L2. ... Lm are the source sound levels of mdividual collocated 
sources. 


L 1s the overall! nowse level. 
LOG 1s the common logarithm base | 0. 


Therefore, the preceding equation ts used to calculate the overall] nowse of six 
lange compressor engines onmerating simultaneousiy with a source nore of 77 
dBA from each engine. The resultant overall source notse would be 84.4 dBA at 
50 feet from the enclosure buiidmy. The overall] norse from a compresset station 
with three engines would be 81.8 dBA at 50 feet. For the smaller booster engines, 
the overall noise would be 80.8 dBA at 50 feet for six engines, and 77.8 dBA at 
50 feet for three engines. 


To calculate the notse impact at a distance from the compressor station, the norse 
levels were mathematically propagated using the Inverse Square Law of Notse 
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Propagation (Harris, 1991). Briefly, this formulation states that noise decreases 
by approximately 6 dBA with every doubling of the distance from the source. 
This methodology is an accurate assessment of noise propagation and is repre- 
sented as: 


L> = L; - 20 log (R2/R,) 
where: 
L> = noise level at a selected distance R; from the source 


L, = noise level measured at a distance R, from the source. 


The preceding equation was applied for the source noise for configurations of 
three and six engines at a compressor station for both types of compressors. 
Table 4-101 shows the noise levels at selected distances from the two types of 
compressor engines with three- or six-engine configurations. The bolded noise 
levels correspond to the approximate distance where the noise produced by the 
compressor stations would be less than 55 dBA. As long as compressor stations 
would be constructed at least this distance from existing residences, no signifi- 
cant noise impact would occur at the residence. Compressor stations would have 
to be constructed further from grouse leks to ensure noise from the stations 
would be less than 49 dBA. 


Table 4-101 Predicted Noise Levels from PRB Compressor Stations 
Ea Te DTS RES LENS EER eR Dal ee RT CL Oe Ce EY 


Noise from 6 Noise from 3 

Noise from 6 Noise from 3 Booster Booster 
Distance Large Engines _Large Engines Engines Engines 
(feet) (dBA) (dBA) (dBA) (dBA) 
200 72.8 69.8 68.8 65.8 
400 66.7 63.7 62.7 59.7 
600 63.2 60.3 59.2 56.2 
800 60.7 57.7 56.7 53.7 
1,000 58.8 55.8 54.8 51.8 
1,200 57.2 54.2 53.2 50.2 
1,400 55.9 52.9 51.9 48.9 
1,600 54.7 51.7 50.7 47.7 
1,800 53.7 50.7 49.7 46.7 
2.000 52.8 49.8 48.8 45.8 


Socioeconomics 


Alternative 1 


Effects to the socioeconomic structure of Campbell, Converse, Johnson, and 
Sheridan counties, including population, housing, and employment, resulting 
from drilling and constructing ancillary facilities, such as roads and pipelines, are 
expected to occur over a 10-year period under the Proposed Action. The socio- 
economic effects resulting from CBM production activities are expected to occur 
over the proposed life to the Project, about 20 years. The number of CBM wells 
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are provided in Table 4-102 and the number of non-CBM wells are provided in 
Table 4-103. 


Table 4-102 CBM Weils Proposed by Mineral Ownership 


Number of Wells = Number of Wells © Number of Wells 


Drilled on Federal Drilled on State Drilled on Fee Total 
Campbell 13,448 1,018 6,834 21,300 
Converse 114 20 42 176 
Johnson 7,764 756 2,260 10,780 
Sheridan 2,583 874 3,654 7111 
Total 23,909 2.668 12,790 39,367 


Table 4-103 Non-CBM Wells Proposed by Mineral Ownership 


Number of Wells Number of Wells © Number of Wells 


Drilled on Federal Drilled on State Drilled on Fee Total 
Non-CBM Proposed by Mineral Ownership 
Converse 120 9 71 200 
Johnson 176 18 59 253 
Sheridan 18 7 45 70 
Total 1,855 214 1.131 3.200 


Most of the production is expected to occur in Campbell and Johnson counties. 
For this reason, Campbell County and Johnson County are likely to be affected 
by fiscal and social effects. Sheridan County also would have extensive effects 
and all three counties would have a greater extent of effects than Converse 
County. Most of the new wells (63 percent) and facilities would be constructed in 
the two sub-watersheds, the Upper Powder River sub-watershed, which is within 
approximately one-third of Campbell County and two-thirds of Johnson County, 
and the Upper Belle Fourche sub-watershed, which is within Campbell County. 
Other sub-watersheds with relatively high numbers of wells and facilities in- 
clude: the north portion of Clear Creek and Upper Tongue River, which are 
within Sheridan County; Crazy Woman and the south portion of Clear Creek, 
which are within Johnson County; and Little Powder, which falls in Campbell 
County. Most of the employees are likely to primarily reside in Gillette and 
Wright, but employees also would live in Sheridan, Buffalo, and other smaller 
communities within the Project Area. 


Socioeconomic effects resulting from CBM development are a concern because 
considerable energy-related development has occurred in and around the affected 
counties during the past 30 years. Wyoming’s economy has been structured 
around the basic industries of extractive minerals, agriculture, tourism, timber, 
and manufacturing. Many Wyoming communities depend on the mineral industry 
for much of their economic well being. The 1999 assessed valuation on all min- 
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era!s produced in Campbell, Converse, Johnson, and Sheridan counties accounted 
for 36.9 percent of the State of Wyoming’s total assessed valuation (WDR 2001). 
In the same year, assessed valuation on minerals produced in the State accounted 
for 32 percent of the State’s valuation (Powder River CBM Information Council 
2001). 


Several forecasts have been developed for future natural gas supply and demand 
in the PRB. The State of Wyoming’s Consensus Revenue Estimating Group 
(CREG) develops mineral price and production forecasts for major mineral 
commodities twice each year to estimate the State’s anticipated revenues. Ac- 
cording to the CREG, natural gas price projections have been increased signifi- 
cantly over the short term. The estimated price was increased from $2.85 per 
thousand cubic feet (mcf) to $3.50 per mcf for calendar year 2000, and from 
$2.50 per mcf to 4.50 per mcf for calendar year 2001. Calendar year 2002 esti- 
mates were anticipated to increase from $2.25 per mcf to $3.00 per mcf. The 
long-term price estimate was held at $2.25 per mcf over the rest of the forecast 
period (2006). The average price expected over the FY 2001 period (July 2000 
through June 2001) was increased from $2.67 per mcf to $5.00 per mcf. Prices 
are then expected to moderate, but still remain significantly higher than previ- 
ously forecasted levels over the relative short term (Wyoming Division of Eco- 
nomic Analysis 2001). 


Natural gas production estimates were anticipated to increase slightly by 50 mil- 
lion mcf per year over the forecast perioa for the State of Wyoming. Coal bed 
methane production figures were revised from 135 million mcf to 145 million 
mcf for 2000 production, from 190 million mcf to 175 million mcf for 2001, and 
from 250 million mcf to 225 million mef for 2002 (CREG 2001). 


CBM production under the Proposed Action would be generated by the 12,077 
wells approved or constructed before 2002 and the 39,697 CBM wells drilled 
from 2002 through 2011. The revenue generated from the existing wells has al- 
ready begun and those revenues are addressed in the cumulative effects. The as- 
sessed sales value from new CBM and new conventional wells are described be- 
low. 


In January 2001, CREG estimated a natural gas price of $2.25 per mef for the 
period 2001 to 2006 (Wyoming Division of Economic Analysis 2001). This price 
also was assumed for this analysis. Assuming each CBM well produces 400 mil- 
lion mcf (DeBruin, Lyman, Jones and Cook 2001), each well would generate an 
estimated $900,000 (constant 2001 dollars) total sales value. Using $2.25 per 
mcf, Alternative | is expected to contribute a sales value of nearly $35.4 billion 
(constant 2001 dollars) over the life of the Project to the local, State, regional, 
and national economies. 


Non-CBM (conventional oil and gas) under the Proposed Action would be gen- 
erated by 3,200 conventional wells drilled by the end of 2011. The analysis as- 
sumed the conventional wells produce 80 percent oil and 20 percent natural gas 
(Crockett 2001). Also, for the purposes of this analysis, a $25.25 per barrel of 
equivalent (BOE) over the life of the Project was assumed based on CREG esti- 
mates between 2001 and 2006). The assumed production rate of conventional 
wells, which average 137,500 BOE (Crocket 2001), for the their 15 year produc- 
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tive life (BLM 2001) was also used for the purposed of this analysis. Using these 
estimates, over its productive life, each conventional well would generate an es- 
timated $3.5 million (constant 2001 dollars) total sales value. The total sales 
value of conventional wells would be approximately $5.5 billion (assuming a 
50 percent success rate), of which $4.4 billion would be from oil production and 
$1.1 billion would be from natural gas over the life of the Project. 


Overall, assuming 100 percent success rate, CBM well development would 
contribute sales valued at nearly $35.4 billion (constant 2001 dollars) over the 
life of the Project to the State, regional, and national economies and assuming 
50 percent success rate, non-CBM would contribute sales value at nearly 
$5.5 billion. The total sales value resulting from these success rates would be 
$40.9 billion in sales value. These values do not account for the sales value from 
the associated facilities or equipment and supplies associated with the facilities 
for CBM and non-CBM wells, which would contribute to an even higher sales 
value and thus increase the tax revenue within the Project Area. 


Population 


Oil and gas operations play an important direct and indirect role in the local 
economy through jobs that are created in the community. Additional jobs result 
in additional personal income, and improved and or additional community needs, 
such as schools, utilities, and transportation systems. 


The Project is not expected to result in significant short- or long-term effects to 
local population conditions. It is assumed that most of new full-time workers 
would be recruited from communities within the Project Area and that construc- 
tion employment and contractors would be available in the region (Keanini 
200 1a). 


Substantial CBM exploration and development activities are currently ongoing in 
the counties. To the extent that additional non-local contractors or permanent 
employees are needed, they may relocate to the area for a limited period of time 
(2 to 5 years) during the major construction phase of the Project (Keanini 2001b). 
Therefore, it is expected that only a small to moderate increase in population 
growth would occur. 


It is not anticipated that this Project employment would substantially affect 
demographic characteristics of any of the counties in the Project Area. 


Direct and Indirect Employment 


Implementation of Proposed Action would have a substantial effect if it resuited 
in a negative change in local economic conditions or wages, resulted in a short- 
or long-term reduction in employment, or created the potential for a boom/bust 
employment cycle. Development of the Project would be completed in approxi- 
mately ten years from project initiation. The overall production lifetime of the 
wells is expected to be in the range of 7 years. This includes the 12,077 CBM 
wells already permitted in the Project Area, in addition to the 39,367 CBM wells 
and 3,200 non-CBM wells proposed. Both direct Project employment (e.g. posi- 
tions with one of the Companies or contractors hired for construction, produc- 
tion, and decommissioning) and indirect or secondary employment (jobs that be- 
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come available in support industries as a result of Project activities, such as parts 
and materials production, equipment refueling, etc.) would arise as a result of 
project activities. 


Direct Employment 

Implementation of the Project would create some additional employment oppor- 
tunities in the Campbell, Converse, Johnson, and Sheridan counties; however, it 
is anticipated that most of the jobs would be hired from the local labor force 
(Keanini 2001a). It is speculative to determine as to which counties within the 
Project Area these employees will live and work, and therefore this was not 
evaluated for this analysis. Table 2—16 identifies estimated employment require- 
ments for the Proposed Action associated with CBM and the following text iden- 
tifies employment needs for non-CBM activity and additional facilities required. 
Non-CBM estimates are based on wells and roads projected; however, it is as- 
sumed that adequate workers required for non-CBM compressor, pipeline, and 
utility lines construction are accounted for in the CBM facility estimation. Due to 
the long-term nature of the Project, coupled with fluctuation in natural gas eco- 
nomics and the Companies involved in the leases, developing exact projections 
of employment is difficult. Therefore, the following paragraphs provide a reason- 
able estimate of what employment effects can likely be expected with project 
implementation. 


Construction and Installation 

The primary influx of employment opportunities associated with the Project is 
expected to occur in the first ten years of the Project, during the development 
phase. During this phase, the primary activities would be well drilling and com- 
pletion and construction of associated ancillary facilities (e.g., access roads, pipe- 
lines, power lines, and compressor stations). As shown in Table 2—16, it is antici- 
pated that these activities would require 1001 workers per day. After the initial 
10-year development period, rigs would drill replacement wells for those de- 
pleted plugged and abandoned, or for isolated filed development. Non-CBM de- 
velopment would require approximately 42 workers per day for the life of the 
Project. 


Employment opportunities are expected to be the greatest over the first ten years 
(the construction phase) and then constant over the remaining life of the Project. 
Employees and contractors would be hired or reassigned because, for the most 
part, they already work in the area to construct and maintain roads and well pads, 
construct utility trenches, and install underground gas pipelines, water pipelines, 
and utility lines. Local contractor jobs would include gravel and water truck driv- 
ers, heavy equipment operators, and pipeline workers, comprised primarily of 
workers currently located within the Project Area. 


Some components of the Project’s workforce would be non-local transient con- 
struction workers with specialized expertise required to drill and complete wells. 
It is assumed that these workers would reside in the Project Area for about six 
months each year (May through November) during the construction season. It is 
assumed that the majority of these workers would reside in motels while they are 
working in the area and would not bring families with them. Many of these con- 
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/ tractors would leave the Project Area once the construction and development 
: phase of the Project is finished. 


Necessary skills would include: pump and pipeline maintenance, compressor and 
electric motor maintenance, and production monitoring. Many of these positions 
would likely be filled by workers currently underemployed in service or trade 
sector jobs. Some jobs that require a higher or different level of expertise may be 
filled by non-local workers. 


Operation /Maintenance and Decommissioning 

Once the CBM wells have been installed some level of sustained permanent em- 
ployment (as described in Table 2-16) would be related to maintenance and op- 
eration of the fields over a 20 year period. Additionally, gradual reclamation of 
the inactive wells, and associated access roads would be an on going effort in the 
later years of the Project. Fewer workers would be required to perform these 
functions. Approximately 378 CBM workers and approximately 17 non-CBM 
workers would be required for the operation and maintenance phase, and the ma- 
jority of these workers would be pumpers. Implementation of remote monitoring 
is anticipated to decrease the number of workers traditionally required for opera- 
tion and maintenance. 


The final stage of the Project life cycle involves the reclamation and abandon- 
ment of facilities, which may also trigger 595 jobs for CBM and approximately 8 
jobs for non-CBM wells for a period of ten years, during which the various facili- 
ties would be dismantled and removed or abandoned in place and surface areas 
are reclaimed. 


As a result of the Proposed Action, at a minimum it is assumed that 2,041 em- 
ployees would be required for the life of the 20-year Project, consisting of annual 
employment of 1,974 CBM workers, 67 non-CBM workers. It is assumed, that 
due to the revolving nature of CBM, these employees already live in the area and 
would be available for work (Keanini 200 1a). 


indirect Employment 

In addition to the CBM and non-CBM related jobs to the local economy, during 
the life of the Project purchases and expenditures made by Project employees 
within and outside of the affected counties, which would in turn extend the leneth 
of time of secondary jobs for the life of the Project. However, because most of 
these jobs have been filled by employees living in the area, it is anticipated that 
few secondary jobs would be created, but may sustain for a longer period of time 
than previously anticipated. Since the vast majority of service and retail trade 
activity occurs in the Gillette, Wright, Buffalo, and Sheridan communities, it is 
assumed that most of these jobs would be created in these or nearby communities 
in Project Area. 


Wages 


The Project also would contribute to the local economy through the generation of 
: earnings that would be spent on items such as housing, food, goods and services. 
In addition, economic benefits would occur as a result of the Companies spend- 
ing on purchases of equipment and supplies from local area vendors. 
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The wages and salaries paid to long-term Project employees would contribute 
and estimated total annual personal income to the local economy of $81.6 million 
(in constant, 2001 dollars) per year, using an average annual income of $40,000 
(Powder River CBM Information Council 2001). Over a 20 period, these local 
jobs created by the stimulation of the economy would contribute an additional 
$1.6 billion. The average annual income would primarily be contributed to the 
affected counties. 


rn fetid wil . ’ 


As the Project life expectancy nears completion, additional costs and expendi- 
tures would occur as wells are plugged and decommissioned. Projections of these 
costs are unavailable at this ttme. Both expansion of existing businesses and crea- 
tion of new business can be anticipated due to the increase of longevity of exist- 
ing jobs. However, once the development phase of the Project is completed, a 
reduction in service and trade sector employment can be anticipated. Some addi- 

- tional earning from the indirect employment also can be expected and these earn- 
ings would be spent in, and contribute to, the local economy. Once the develop- 
ment phase of the Project is completed, indirect earings from secondary em- 
ployment would eventually be reduced. 


Local Economy and Potential for Boom/Bust Cycle 


Implementation of the Project would create both primary and secondary em- 
ployment opportunities, contribute to the local economy, and provide a substan- 
tial source of revenues for local agencies through the collection of royalty taxes. 
If current estimates and plans are realized by each of the Companies involved in 
the Project, it is assumed employment opportunities would occur primarily in the 
first 10 years of the Project, while revenues may extend for as long as 20 to 30 
years when Project activities and gas production would slow or cease and so 
would the associated economic benefits. Some concern was expressed during 
scoping related to the potential of Project activities to create a boom/bust eco- 
nomic cycle similar to what was experienced in the area in the early 1980s. 


The potential for the Project to result in a substantial economic boom/bust cycle 
is low. If anything, by adding wells to an area that may already be subject to 
slight Boom/Bust cycle activity, the Project would likely extend the locally 
strong economy longer than previously anticipated. While this Project would in- 
crease the importance of these sectors in the local economy, when compared to 
the overall economy these activities represent a relatively small share of the 
economy. Project activities are expected to begin and end in a gradual fashion, 
and a major lay-off or royalty reduction is not anticipated. Historically, the 
economies of counties with in the Project Area have been subject to the fluctua- 
tions associated with resource extraction and are probably less sensitive to this 
phenomenon than other areas. In addition, there are a number of other ongoing 
economic activities and concerted efforts by local authorities to diversify the lo- 
cal economy. These factors all lead to the conclusion that while the conclusion of 
Project activities would create a gap in employment and the economy, it is not 
expected that this gap would equate to the overall collapse of the region or a sig- 
nificant localized depression cycle. Although there is a risk for the oil and gas 
industry and potential for some risk to the local economies, there would be no 
risk to the overall economy of the Project Area. 
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: To the extent that Project-created employment results in a concentrated housing 

demand or shortage, either short or long term, the effect of the Proposed Action 
would be considered significant. Effects shall be measured on both a local and 
regional level. If transient housing, e.g. man camps or motel rooms, would be 
required for short-term accommodations for construction or other laborers that 
are currently not available, the effect is deemed significant. 


Minor employment or population changes are anticipated as a direct result of im- 
plementation of the Proposed Action. The increase in population would be small 
relative to the total population. Because most employees are expected to be hired 
locally, the demand for additional temporary or permanent housing within the 
near the Project Area likely may be met with the existing housing supply, de- 
pending on the vacancy rates during the period of operations. The majority of 
available housing units in the Project Area are located in the communities of Gil- 
lette, Wright, Sheridan, and Buffalo and it is anticipated that the majority of em- 
ployees would live in Campbell County. Construction-phase workers who mi- 
grate into the area may reside in rental units within these communities. The rental 
vacancy rate for 2000 in the Project Area was 9.5 percent, only 0.2 percent lower 
than the State of Wyoming rental vacancy rate of 9.7 (Wyoming Division of 
Economic Analysis 2001c). There would likely be sufficient existing rental units 
to house the in-migrant portions of the workforce. Additional rental units may be 
constructed if the existing supply of vacant rental units becomes exhausted. 


Community Facilities and Services 


Roads, Water and Wastewater Systems, and Solid Waste Disposal 
Access to portions of the Project Area from State and Federal highways would 
require the use of certain county roads. Project activities could potentially result 
in increased traffic and use of roads, including additional wear and tear from 
heavy vehicles. The increased use of county roads may increase maintenance 
costs to county special districts. Both paved and non-paved roads may be af- 
fected. The Project’s effects on roads are described in the Transportation section 
of Chapter 4 starting on page 4-243. 


Water would be required for construction and operation of the Project. Total wa- 
ter requirements would equal 6,896 acre-feet/year. The Companies would pur- 
chase water locally from a variety of sources, resulting in very minor shifts in 
water consumption from existing uses to this Project. 


Because there is only a small population increase and subsequent housing de- 
| mand expected with Project implementation, a significant effect on domestic wa- 
! ter service provision (in terms of supply and conveyance systems) is not ex- 
pected. In addition, neither the Project itself nor subsequent development result- 
ing from Project employment (if any) is expected to have any effect on local 
wastewater facilities. Certain wastes would be disposed of onsite or recycled and 
other waste products would be disposed of at the local landfill. It is not antici- 
pated that the addition of this waste stream would substantially affect the local 
landfills or their capacities. 
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Public Schools, Law Enforcement, Fire Protection, and Medical 
Facilities 

Public schools in the region are not anticipated to experience significant in- 
creases in student enrollment as a result of the Project. Due to the limited popula- 
tion increases expected and the long-term time frame associated with the Project, 
public schools are not anticipated to experience the potential effects of substan- 
tial growth resulting from the Project. If current plans change, resulting in a sig- 
nificant number of Project workers being recruited from outside the local area 
who bring school-aged children with them, existing over-crowded conditions 
may be exacerbated. | 


Given that the population growth is expected to be consistent with typical growth 
rates, law enforcement, fire protection services, and medical are not expected to 
experience substantial effects as a result of Project implementation. 


Public Finance 


The Project would be considered to have a significant effect on public finance if 
local government fiscal conditions were impacted in such a way that revenues 
would not adequately provide public facilities and services at established levels. 


Implementation of the Proposed Action would result in some level of both costs 
and benefits for the counties in the Project Area. Regarding financial costs, the 
primary Project-related impact is related to the use of county roads. Revenues 
used by these counties are generated through Federal mineral lease royalties, 
State payments in lieu of taxes, and interest earned on unanticipated funds. Addi- 
tional Project-related costs to the counties may arise from administrative ser- 
vices. Examples of these costs include mapping, naming, and signing of new 
roads developed in the Project Area for emergency access, as well as other staff 
and administrative costs. 


Mineral Royalties 

The Mineral Management Service, U.S. Department of the Interior collects min- 
eral lease royalties, for gas produced by wells completed on Federal lands. Fed- 
eral royalties would be paid for each well producing from Federally owned oil 
and gas mineral estate. After administrative costs are deducted, half of the royal- 
ties would be retained by the Federal government, and used for the General Fund 
and various other funds. The remaining half would be distributed to the State of 
Wyoming, and used for schools, roads and other public works. For the purpose of 
this analysis royalties are estimated as percentage of the total Project yield for 
each well multiplied by the market price for the product. 


It is estimated that about 39,367 CBM wells and 3,200 conventional wells would 
be completed on Federal, State and fee (private) minerals in the Project Area 
through the end of the estimated Project life. Substantial revenues would be gen- 
erated through these mineral royalty payments. For this analysis, all Federal 
revenues are assumed to be a result of mineral royalties. It is assumed that reve- 
nue from leases and lease bonuses are not a part of this analysis. 
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Federal Royalties 
/ For the purpose of analysis, federal royalties as a result of CBM activity have 
been estimate as $112,500 per federal well (using 12.5 percent of the estimated 
sales value of $900,000 for each well). Of the 39,367 CBM wells, up to 23,909 
are expected to be CBM wells with federal minerals. The Project is expected to 
generate estimated federal royalties of $2.7 billion (constant 2001 dollars) from 
CBM wells over the life of the Project. One half of this total would be distributed 
to the federal government and the remaining half would go the State of Wyoming 
based on equivalent royalty rate. 


For conventional wells, federal royalties have been estimated as $437,500 per 
federal well (using 12.5 percent of the estimated sales value of $3.5 million for 
each well). Of the 3,200 conventional oil and gas wells, up to 1,855 are expected 
to be federal wells. Assuming 50 percent success, the Project is expected to gen- 
erate federal royalties of an estimated $406 million (in constant 2001 dollars) 
from conventional wells over the life of the Project. Approximately half of this 
total would be distributed to the federal government and the remaining half 
would go the State of Wyoming. 


Overall, the Proposed action would result in approximately $3.1 billion in Fed- 
eral royalties. 


State Royalties 

State royalties would be paid for each well producing from state-owned oil and 
gas mineral estate. State surface does not always correlate with state minerals, 
however, for the purpose of this analysis, state mineral data was calculated using 
state surface with non-federal minerals, due to the lack of available state mineral 
ownership for the entire Project Area. Using this assumption, there are 2,668 
CBM wells on state minerals. For the purpose of this analysis, State of Wyoming 
royalties have been estimated as $150,030 per state well (using 16.67 percent of 
the estimated sales volume of $900,000 for each well). The Project is expected to 
generate approximately $400 million (constant 2001 dollars) in state royalties 
over the life of the Project. State royalties are placed in the permanent fund and 
used for schools and public institutions. 


Using the assumptions above for State minerals, there are 214 conventional wells 

on State minerals. For the purpose of this analysis, State of Wyoming royalties 

have been estimated as $580,000 per state conventional well (using 16.67 percent 

of the estimated sales volume of $3.5 million BOE for each well). Assuming a 

50 percent success rate, the Project is expected to generate approximately 

$62 million (in constant 2001 dollars) in state royalties from non-CBM over the 
life of the Project. State royalties are placed in the permanent fund and used for 
schools and public institutions. 


Overall, the Proposed Action would result in approximately $462 million in state 
royalties. 


Fee Royalties as a result of CBM and conventional well development 
Fee royalties would be paid in royalty owner(s) of each well producing from the 
privately-owned mineral estate. The amounts paid, as fee royalties are not avail- 
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able to BLM. State and county governments do not receive royalties generated 
from the private mineral lands, but do collect severance and ad valorem taxes, 
and sales and uses taxes. 


Sales and Use Tax Revenues | 

The Proposed Action would contribute to revenues of the State of Wyoming and 
its counties through sales and use taxes from the purchase and use of tangible 
goods. The State of Wyoming collects a four percent sales and use tax for each 
well, and the counties each collect one percent per well, for a total and use tax of 
five percent (BLM 1999). State taxes are retained by the State, and are partially 
disturbed to county and municipal governments. County sales and use taxes are 
distrusted primarily to the counties imposing the tax. 


Sales and use taxes for oil and gas operations are applied to the following catego- 
ries of tangible goods and services that are purchased or used during the CBM 
development: |) coring or sampling; 2) well logging; 3) formation testing; 4) 
plugging and abandonment: 5) production casing: and 6) well completion. Gen- 
erally those services directly related to drilling are not taxable. Well maintenance 
and repair services are taxable. Purchases of separate lines, tanks, and other units 
used in the collection, processing or transportation of oil and gas are taxable. 


The taxable value per CBM well is estimated to be $36,000. This figure was cal- 
culated by applying an estimated factor of 60 percent (taxable goods and ser- 
vices) to a total drilling and completion CBM well cost of $60,000 (Western 
2001). There would be 39,367 CBM wells resulting in $70.8 million in taxable 
drilling costs. For the purposes of this analysis non-CBM wells would be as- 
sumed to have similar sales and tax revenue per well, which would contribute an 
addition $5.8 million in taxable drilling costs. All of these expenditures are sub- 
ject to sales revenue and tax, totaling $76.6 million paid to the State and the 
counties over the period of time that taxable goods and services are purchased 
(life of the Project). 


Additional sales tax revenues will also be generated from the cost of the other 
water handling facilities. The sales tax over the life of the Project from water 
handling are shown in Table 4-104. Because sales taxes are based on iangible 
goods and the design of the water handling methods are on a conceptual level, 
tangible goods were based on estimates and assumptions. These costs are incom- 
plete and are only presented to be used as a comparative analysis. The total sales 
tax revenue generated from water handling of this alternative is estimated to be 
$73.94 million for the life of the project. 


Overall, CBM and non-CBM activity in the Proposed Action would result in ap- 
proximately $150 million in sales tax returned to the State and counties, over the 
life of the Project. 


For CBM wells, severance taxes on fee wells are calculated at a six percent rate 
for the State of Wyoming. Based on a sales value of $900,000 per well, the sev- 
erance tax over the life of the Project is expected to be $ 54,000 per well. As a 
result, the 39,367 wells, would generate $2.1 billion in severance tax over the life 
of the Project paid to the State of Wyoming. Assuming a 50 percent success rate, 
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the 3,200 non-CBM wells will generate $333 miilion in severance tax over the 
life of the Project paid to the State of Wyoming 


Table 4-104 Water Handling Sales Tax Revenue 
(SO NF ERR LIPO EME TE TET 


<2 ee eR EEE Ree: 


Sales tax generated from 
water handling facility 
Type of water handing facility (millions) 
Surface discharge (includes untreated. active treatment. $29.0 
passive treatment) 
Infiltration $32.0 
Containment’ $6.80 
LAD $1.01 
Injection $5.13 
Total $73.94 
Note 


1. O&M unknown and therefore not included. 
Source: CBM Operators Information Survey Results Report, 2001; Williams. 2001: 


and Kolin. Goeystone. 2001. 


Over all, CBM and non-CBM wells in the Proposed Action would result in ap- 
proximately $2.4 billion in severance tax distributed to the State of Wyoming. 


Local Ad Valorem Tax Revenue 

Additional project revenues would be generated throughout the collection of an 
ad valorem/property tax levied on improvements constructed by the Companies. 
Since this tax assessment is based on value added to property, revenues would 
increase based upon the number and location of wells. No estimate of the as- 
sessment of improvements associated with well development was available. 
however, assessed value would be determined as a percentage of the actual cost 
of the facilities (BLM 1998). Theoretically, revenues would gradually increase 
over the first ten years in all four counties, provided a steady revenue stream for a 
period of years, and then decline as facilities are dismantled and reclaimed. These 
projections are subject to the number, locations, and life span of facilities and gas 
production. 


County ad valorem tax rates for Campbell, Converse, Johnson, and Sheridan 
Counties vary slightly. In Campbeil and Converse Counties the tax rate is 6.3 
percent and in Johnson and Sheridan Counties the tax rate is 6.8 percent (BLM 
2001). As shown in Table 4-105, Campbell County is estimated to receive $1.5 
billion (constant 2001 dollars) in ad valorem taxes from CBM and non-CBM 
wells, the highest of the four counties in the Project Area. Johnson County is es- 
timated to receive $690 million in ad valorem taxes from CBM and non-CBM 
wells, the second highest amount of the four counties in the Project Area. Sheni- 
dan County is estimated to receive $443 million in ad valorem taxes form CBM 
and non-CBM wells and Converse County is estimated to receiver 32 million in 
ad valorem taxes form CBM and non-CBM wells. 


SLE Ae eer 
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Table 4-105 Ad Valorem Taxes by County 


Wells Ad Valorem Sales Valueof § Net Ad Valorem 
Proposed Rate (percent) _ the Weil (dollars) (dollars) 

CBM 
Campbell 21.300 63 900.000 1.2 billion 
Converse 176 6.3 900.000 10 millhon 
Johnson 10.780 68 900.000 660 millon 
Shendan 7.41) 68 900.000 435 million 
Total 2.3 billion 
Non-CBM_ 
Campbell 1,339 63 3.5 millon 295 millon 
Converse 100 63 3.5 milhon 22 million 
Johnson 126 68 3.5 million 30 millson 
Shendan 35 68 3.5 million 8.3 million 
Total 355.3 millon 
Grand T otal 2.7 bilhon 
Note: 


Over all, CBM and non-CBM wells in the Proposed Action would result in ap- 
proximately $2.7 billion in ad valorem taxes for the four counties within the Pro- 
ject Area that ts used by the county governments to fund vital programs like pub- 
lic schools, hospitals, libraries and special districts, including conservation dis- 
tricts (Powder River CBM Information Council 2001 }. 


Based on these assumptions, it 1s estimated that sales and use tax, severance tax 
and ad valorem tax revenues generated over the life of the Project would ap- 
proximately be $5.2 billion ($2.7 billion ad valorem, $2.4 billion severance, and 
$150 million sales tax), which would represent a significant impact to the State 
and local economies. 


Quality of Life 


Project-related changes in existing ways of life that cause community discontent 
sufficient to raise conflict and organized response/opposition would be consid- 
ered to represent a significant impact on quality of life. The percepuion of a 
“quality of life” is a very subjective and personal idea, which varies significantly 
by individual, location, and interests. Quality-of-life issues were raised as part of 
scoping for this Project: however, little or no information regarding a definition 
of this issue was provided by respondents. It 1s clear that no one would be im fa- 
vor of a “poor” quality of life. but i 1s difficult to assess what specific aspects of 
a long-term project may cause an individual's perception of quality of life to 
change mm a negative manner. Additionally, many of the factors that would be 
considered by most to improve a quality of life (e.g, employment opportunities, 
municipal services, and vital economy) may or may not be achievable without 
some increase in factors seen to mar a quality-of-life perception (e.g.. traffic in- 
crease, visual impairment, use of Federal lands for resource extraction, or influx 
of transient workers). Each of these factors 1s discussed in the following para- 


graphs. 
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Local Economy 

Over tume, the Project would result m effects that would be considered to both 
aid and deter from a common perception of a desirable quality of life. All of the 
social and economuc topics described im this section would factor mto a “quality 
of life”. h has been concluded that over the 20-year expected life span of the Pro- 
ject, creased employment in certain sectors would be realized. These opportuns- 
tes (primarily wathin the first five vears of Project development) would require 
skilled as well as unskilled labor. Many of these jobs could be filled by workers 
with similar skills who are currently residimg m the Project Area. Employment 
opportunities and economic stability are a positive factor mm the quality of hie. 


Visual Effects 

Project development would noticeably mcrease activites on Federal lands 
throughout the Project Area. During the ten-year development phase, m 1s ex- 
crease noise and dust and pose loca! visual impairment. Once wells are com- 
pleted, well pad and pumping units would dot the landscape im certam areas. New 
read and pipeline corndors also would be noticeable. These effects are a neces- 
Sary part of resource extraction activities im the area. These features may affect 
one’s percepuion of guality of life m terms of a visual impact expenenced primar- 
ily during outdoor recreational activities in the Project Area. Localized visual! 
effects, while unavoidable with Project implementation, can be lessened by some 


Traffic Congestion 

Implementation of the Project would result in an mcrease 1m traffic on Federal. 
State, and local roads. Truck and heavy equipment traffic on Federal lands, State 
highways, and county roads would mcrease. Some additional traffic on local 
community roads also may occur over time as new emplovees and Project activi- 
ues create additonal tips. The major traffic congestion would occur at locations 
along 1-25, 1-90 and SH-59 where vehicles and construction equipment would 


Climate and Air Quality 

Climate and air quality are generally perceived as a factor in a defimmion of gual- 
ity of life. The Proposed Action would have no effect on the regional climate. 
Furthermore, implementation of the Proposed Action 1s not anticipated to have 
significant effects to regional air quality. Since there are no changes to climate or 
significant effects or degradation to air quality anticipated, neither of these fac- 
tors would affect quality of life. 


Community Facilities and Services, Community Values 

As described in previous sections, the Project would generate revenues currently 
not available to Campbell, Converse, Johnson, and Shendan Counties. These 
revenues would likely be used for a vanety of purposes, cluding funding for 
additional communasty faciltnes and services. While there may be a moderate m- 
crease in demand on existing services over time as Project activities proceed, 
these affects have not been determined to be significant. Careful planning and 
budgeting of revenue would allow municipalities io consider such things as 


4-285 PRB O& G DEIS 


| O38 


Chapter 4 — Environmental Consequences 


school additions, parks, recreational facilities, additional law enforcement offi- 
cers, and other services and facilities. 


It would be highly speculative and very difficult to predict the Project’s long- 
term impact on community values. Likewise, it would be difficult to assess 
whether or not implementation of the Project would have any effect on religion 
associated facilities in the area. 


Crime 

There is no information available that links natural gas development to increases 
in crime in a particular area. It would be impossible to predict increases or de- 
creases in rates of crime resulting directly from Project implementation. 


Property Values 

Property values increase as result of high demand property and low supply. Prop- 
erty within the Project Area have increased in recent months, primarily due to the 
influx of population, CBM and non-CBM related, and the value of land due to 
royalties associated with CBM activity. Property values may also be affected 
negatively by the presence of CBM activity and associated activity (visual, traf- 
fic, etc). It would be highly speculative to quantify these effects positively and 
negatively given the size of the Project Area and the social factors related to 
property values. 


Environmental Justice 

This socioeconomic analysis provided a consideration of effects with regard to 
disproportionately adverse effects on minority and/or low-income groups, includ- 
ing Native Americans. No potentially adverse effects that disproportionately af- 
fect Native American tribes or minority and or low-income groups have been 
identified. Issues related to the social, cultural, and economic well-being, and 
health of minorities and low income groups (environmental justice) issues were 
evaluated during the analysis of the Proposed Action on socioeconomic re- 
sources, surface water and ground water quality, air quality, hazardous materials, 
and other elements of the human environment. No environmental issues were 
identified. 


Implementing the Proposed Action would not have significant adverse affects on 
the social, cultural, and economic well being, and health of minorities and low- 
income groups. With regard to environmental justice issues affecting Native 
American tribes or groups, the PRB CBM Project Area does not contain tribal 
lands or Indian communities, and no treaty rights or Indian trust resources are 
know to exist for this area. There are no communities within the Project Area that 
would be likely to be physically impacted by the reasonably foreseeable devel- 
opment of CBM. Communities outside the Project Area, which would have a low 
potential to be affected from a water quality perspective, include the Northern 
Cheyenne and Crow Reservations in southern Montana, just north of the Upper 
Tongue River Watershed. It is not anticipated that there is a high potential for 
water quality degradation flowing into the reservations; however, water quality 
agreements and measures are discussed below with respect to environmental jus- 
tice. 
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The Tongue River flows directly into the Northern Cheyenne and Crow Reserva- 
{ tions. As stated Chapter 2, the Companies are required to monitor and report pro- 
| duced water volumes and quality to WDEQ pursuant to NPDES permit require- 
ments. Discharges are required to meet all applicable WDEQ-WQD water quality 
standards and regulations at all times. The Companies on a voluntary basis have 
also initiated and funded several studies that are intended to address the cumula- 
tive effects of the collective water discharges. Additionally, WDEQ and MDEQ 
have initiated the Montana and Wyoming Powder River Interim Water Quality 
Criteria Memorandum of Cooperation (MOC). The intent of the MOC, with re- 
spect to environmental justice, is to recognize a responsibility and an opportunity 
to collaboratively protect water quality in the Powder River Basin to facilitate the 
development of CBM activities in the respective states. Under the MOC, the 
State of Wyoming recognizes Montana’s downstream interests and has commit- 
ted to apply certain limits on the development o CBM activities, during the term 
of the cooperative effort and would work with and support Montana’s efforts to 
develop long-term water quality standards and an equitable allocation of the as- 
similative capacity if one exists. 


Alternative 2 


Alternative 2 specifically relates to methods for handling produce water may 
slightly increase the land required to dispose of water. Such increase in land use 
may have negative visual implications ultimately affecting the “quality of life”. 


Alternative 2A and .2B result in minimal change to the employment, wages, hous- 
ing, infrastructure and royalties. Because of the water handling methods empha- 
sized in these alternatives, CBM employment will increase to 2,260 for 2A and 
2,112 for 2B, primarily resulting in the construction of these facilities. Non-CBM 
employment will be the same as Alternative 1. Therefore, an additional $1.86 
billion (2A) to $1.73 billion (2B) in annual wages over the life of the Project will 
be generated as a result of the additional employment from the water handling 
facilities. There may be a slight increase in infrastructure demands, however 
there will be an increase in traffic as a result of the water handling methods. The 
number of wells remain unchanged, therefore royalties are the same as the Pro- 
posed Action. Of all the socioeconomic issues, taxes will be the most affected, 
due to the cost of the water handling facilities. Specifically, sales tax revenues 
will be altered. Water handling as it applies to the cost of each method and num- 
ber of each method is described below. 


Alternative 2A Water Handling 


Tax revenue generated from Alternative 2A may be slightly higher than that of 
the Proposed Action primarily due to the number and types and ainount of water 
handling methods. The primary water handling cost of Alternative 2A is a result 
of emphasis of infiltration water handling. As shown in Table 4—106, the total 
| sales revenue generated from the water handling portion of this alternative is es- 
: timated to be $94.4 million for the life of the project. 
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Sales Tax Generated From Water Handling | 


Type of Water Handling Facility Facility (millions of dollars) 

Surface Discharge 10.8 

Infiltration 66.8 

Containment 7.90 | 
LAD 3.44 

Injection 5.52 

Total 94.4 

Note: 


1. Operation and maintenance costs are unknown and not included. 
Source: CBM Operators Information Survey Results Report, 2001; Williams, 2001; and 


Kolin, Greystone, 2001. 


The total sales tax generated from drilling and water handling in Alternative 2A 
is estimated to be $171 million for the life of the project. 


Alternative 2B Water Handling 


Tax revenue generated from Alternative 2B is slightly higher than the Proposed 
Action, and Alternative 2A due to number of surface discharge and infiltration 
water handling methods. As shown in Table 4—107 the total sales tax revenue 
generated from water handling of this alternative is estimated to be $100 million 
for the life of the Project. 


Table 4-107 Alternative 2B — Water Handling Sales Tax Revenue 


Sales Tax Generated from Water 


Type of water handing facility Handling Facility (millions of dollars) 
Surface discharge 35.8 

Infiltration 48.0 
Containment! 7.2 

LAD 3.44 

Injection 5.52 

Total 99.96 

Note: 


1. Operation and maintenance costs are unknown and not included. 
Source: CBM Operators Information Survey Results Report, 2001; Williams, 2001; and 


Kolin, Greystone, 2001. 


The total sales tax generated from the drilling and water handling of Alternative 
2B is estimated to be $177 million for the life of the Project. 


The two compression options for these alternatives include electrification of 50 
percent of the booster compressors, with the difference using gas-fired booster 
compression and electrification of 100 percent of the booster compressors. The 
cost associated with these alternatives varies depending on the price of gas versus 
the price of electricity. For the purpose of this analysis, if the price of electricity 
is assumed to be $0.0372/kilowatt hour (K WH)(Browne 2001) and a fully loaded 
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Bo engine can produce the equivalent of .746 kilowatt hours (kWh), then electric 
i generation would cost approximately $0.02775 per horse power hour (hrsp-hr). 


Assuming the gas-fired engine requires .01 mcf per hspr-hour (Zavadil 2001) and 
gas is at $2.25 per mcf (Wyoming Division of Economic Analysis, 2001), gas- 
fired compression would cost approximately $0.02250 per hrsp-hr. Therefore, the 
price of gas would represent approximately a 19 percent savings. Additionally, 
because the gas is used on these compressor engines, there is some savings from 
the basis differential, gathering and compression rates, transport deductions, and 
royalty aad ad valorem savings, which ultimately result in lower net fuel cost. 
For instance, the fuel cost might be $3.00/mmbtu, however after these deduc- 
tions, the true cost for fuel is only $1.32/mmbtu (Keanini 2001b). 


For the purpose of this analysis, given the current projected price of natural gas 
and electric, natural gas booster compressor units would be more economical to 
the operators. Electric booster compression units add no economic value to the 
operators or the community. 


Alternative 3 — No Action 


Under the No Action Alternative, additional natural gas drilling would not be 
authorized on Federal leases within the Project Area. However, drilling could 
still occur on State and private land. The No Action Alternative would result in 
approximately 637 fewer jobs created in the Project Area over the life of the Pro- 
ject and therefore approximately $510 million in annual income within the coun- 
ties of the Project Area. 


Expenditures made by the Companies and local tax revenues would be reduced 
substantially because 23,909 fewer CBM wells and 214 non-CBM wells would 
be drilled under this alternative, which also decreases the revenue generated from 
other facilities as well. In addition, the costs and benefits of the Project directed 
to Campbell, Converse, Johnson, and Sheridan counties would be reduced rela- 
tive to the Proposed Action and Alternative 2. Federal mineral royalties from 
CBM alone would result in $3.1 billion less in sales value than in the Proposed 
Action. With no additional federal wells, there would be no additional Federal 
royalties available and no associated distribution of those royalties to the coun- 
ties. 


Tax revenue generated from Alternative 3 is lower than that of the Proposed Ac- 
tion and Alternative 2a and 2b, primarily due to decreased number of wells activ- 
ity, which therefore decreases the number of water handling facilities. As shown 
in Table 4-108, $30.8 million tax will be generated from water handling. The 
total sales tax generated from drilling and water handling is estimated to be $61.3 
million for the life of the project. The severance tax generated from this alterna- 
tive is estimated to be $1.1 billion for the life of the project. The ad valorem tax 
generated from this alternative is estimated to be $1.06 billion for the life of the 
Project. 


NEO OET: trp ee PROS Be ptm ORE > 


Additionally, not drilling Federal wells now may result in future negative produc- 
tion rates from Federa! minerals. Drilling on private and State minerals would 
likely result in depletion of Federal minerals, and therefore potential Federal roy- 
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alties, within portions of the Project Area. Modeling by Joe Meyer, BLM hy- 
drologist, indicated that in an undrilled area within the Project Area, 9 to 22 
pounds per square inch (psi) of pressure draw down would occur in as much as 
1.5 miles from the boundary of the producing well after 18 months of production 
(BLM 2001b). Such significant pressure depletion is considered to be large and 
extensive (BLM 2001b). According to the same report, it is believed that un- 
drilled Federal acreage, specifically within the Upper Belle Fourche River Sub- 
watershed, may have been so severely depleted that an economic well is no 
longer feasible. It is anticipated, that depletion would continue to worsen and 
over a wider area within a portion of the Project Area, as CBM development con- 
tinues (BLM 2001b). 


Table 4-108 Alternative 3 — Cost and Sales Tax Revenue 


Sales Tax Generated From Water Handling Facility 


Type of water handing facility (millions of dollars) 
Surface discharge 10.9 
Infiltration 14.3 
Containment* 2.94 
LAD 5 
Injection 2.20 
Total 30.8 
Note: 


1. Operation and maintenance costs aré unknown and not included. 
Source: CBM Operators Information Survey Results Report, 2001; Williams, 2001; and 


Kolin, Greystone. 2001. 


Like Alternative | and 2, Alternative 3 would not have significant adverse Envi- 
ronmental Justice affects on the social, cultural, and economic well being, and 
health of minorities and low income groups for the same reasons stated under 
Alternative 1. 


Cumulative Effects 


Economic Consequences 


The estimated cost of each alternative is provided in Table 4-109. The costs were 
generated using cost assumptions provided in Table 4-110 and Table 4-111. For 
the purpose of this analysis, the following costs were not included in this cost 
analysis: land acquisition and holding; royalties; permitting; engineering; corpo- 
rate overhead; management; taxes; interest; return of and return on investment; 
and time value of money. The costs that are estimated were utilized to estimate 
the socioeconomic impact to the affected communities. 
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Table 4109 Estimated Cost of Each Alternative Over the Life of the 
Project 


Alternative | Alternative 2a Alternative 2a Alternative 3 
(billions of (billions of (billions of (billions of 


ee ee ieee pe) 


dollars) dollars) dollars) dollars) 
Drilling, Operation and 
Maintenance, and Reclamation 9.95 9.95 9.95 3.91 
& Decommissioning 
Water handling’ 2.45 3.15 3.33 1.03 
Total 12.4 13.1 13.3 4.94 
Note: 


1. Water handling includes Surface Discharge (Untreated, Active Treatment and Passive Treat- 
ment), Infiltration, Containment, LAD, and Injection. 
Source: CBM Operators Information Survey Results Report, 2001; Williams, 2001; and Kolin, 


Greystone. 2001. 


Table 4-110 Estimated Costs of Drilling and Reclamation for CBM and 


Non-CBM Wells 
__ Drilling Activities Estimated cost/ unit (over the life of the project) 

Drilling and completion $60,000 per well’ 
Well Infrastructure Cost per well $22,000 per well! 
Additional pd infrastructure $16,000 per well! 
Gathering Fees per Mcf $20,000 per well! 
Operation and Maintenance 104,000 per well’ 
Reclamation $700 per acre’ 


Note: 

1. Generated using Coal Bed Methane Operators Information Survey Results, prepared 
for the Eastern Research Group Inc and for the EPA. O&G Environmental Consult- 
ants, September 7, 2001. 

2. Provided by Williams 2001. 


Table 4-111 Estimated Cost of Water Handling Facilities 
a 


| Water Handling Capital Cost of Construction O&M Reclamation 

(Includes labor) cost per facility ($/bbl) cost per facility 
Surface Discharge $16,000 $.05° $9,000 

| Infiltration $154,000 $.06' $136,000 

Containment $3,600,000 Unknown $2,523,000 

LAD $500,000! $.02' $3,000 
Injection $90,0000' $.06' $9,000 
Note: 


1. Generated using Coal Bed Methane Operators Information Survey Results Report, prepared 
for the Eastern Research Group Inc and for the EPA. O&G Environmental Consultants, Sep- 
tember 7, 2001. 

Source: CBM Operators Information Survey Results Report, 2001; Williams, 2001; and Kolin, Greystone, 
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The cost was generated using data provided in the Coal Bed Methane Operators 
Information Survey Results Report, prepared for the Eastern Research Group, 
Inc. and for the EPA (O & G Environmental Consultants 2001). Additionally, 
Mike Kolin, P.E., of Greystone, generated estimated Project-related costs. (Kolin 
2001). Because the conceptual level of this analysis does not present site-specific 
design and operation, the cost estimates are incomplete and are only for compara- 
tive analyses based upon a series of assumptions. in instances where cost was 
speculative, it was not included in the analysis (sucii as roads, pipelines, com- 
pressors, electric generation and other well-associated facilities) they were not 
included in this analysis. 


Alternative 1 


Although the cumulative economic value of CBM development under this alter- 
native is very large, the cumulative workforce required for the Project is esti- 
mated to require approximately 349 employees for the 12,077 approved wells, 
1,974 employees for CBM wells and facilities, and 67 employees for the 3,200 
non-CBM wells. As a result, the average annual workforce required would be 
approximately 2,390 employees over the life of the Project. It is anticipated that 
these jobs filled from the local labor force. The annual payroll from these em- 
ployees is anticipated to be approximately $95.6 million. Over the life of the Pro- 
ject, the annual payroll is estimated to be $1.9 billion. Employment opportunities 
will likely be greatest during the first ten years, and would gradually decrease 
over the life of the Project. 


Because the local labor force would likely occupy new jobs, the increased popu- 
lation growth of the communities is not anticipated as a result of the Proposed 
Action. It is not anticipated that water systems, solid waste disposal, public 
schools, law enforcement, fire protection, or medical facilities would incur sub- 
stantial additional effects from the Proposed Action. The local counties are ac- 
customed to absorbing fluctuation in mineral development activities, which cause 
cycles of increasing and decreasing demands for workers, housing and commu- 
nity services. Much of the infrastructure required for the current population has 
been created and would sustain the current population. 


In addition to salaries generated by the Project, extra revenue would filter to 
county levels through federal royalties, local ad valorem taxes, and sales and use 
taxes. Based on projected market prices, it is estimated that federal royalties 
would total approximately $3.1 billion over the life of the Project. The 12,077 
permitted CBM wells are anticipated to generate an addition®' ©'*! million, to- 
taling approximately $3.2 billion in federal royalties. Appro...; ....y half would 
be paid to the State of Wyoming and half to the federal government. State min- 
eral royalties, sales and use tax, severance tax and ad valorem taxes would gener- 
ate approximately $5.6 billion in revenue to be distributed by the State and coun- 
ties, for schools, roads, and other community infrastructure. 


Implementing the Proposed Action would have cumulative effects on social, cul- 
tural, and economic well being, and health of minorities and low income groups. 
With regard to environmental justice issues affecting Native American tribes or 
groups, the Powder River Basin Oil and Gas Project Area contains no tribal lands 
or Indian communities, and not treaty rights or Indian trust resources are known 
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to exist for the area. Environmental effects associated with water quality north of 
the Project Area on or near the Crow and Northern Cheyenne Reservations will 
be subject to applicable approved water quality standards by the State of Mon- 
tana and State of Wyoming. 


Alternative 2 


Alternative 2 includes all of the cumulative effects as described for the Proposed 
Action, but differs from the proposed action in water handling and compression. 
Alternative 2a and 2b would require approximately 287 and 138 additional em- 
ployees than the Proposed Action. 


Alternative 2A results in $21.1 million more sales tax from water handling and 
Alternative 2B results in $26.7 million more sales tax from water handling than 

_ Alternative |. The use of natural gas fired booster compressors proves to be more 
economical for the operator and electric booster compressors provide no eco- 
nomic benefit to the community. 


Alternative 3 


Under this alternative, no additional wells would be drilled on federal lands. Ap- 
proximately 637 new jobs would be created under Alternative 3 resulting in 
about $510 million in personal income and $1.1 billion less than under Alterna- 
tives 1, 2A, or 2B over the life of the Project. Implementation of Alternative 3 
would result in a complete loss of all the federally related benefits and costs de- 
scribed in the Proposed Action because no federal royalties would be collected 
and the associated distribution of these royalties would not occur. Additionally, 
not drilling federal wells now may result in future negative production rates on 
federal minerals, due to depletion of minerals from drilling on state and private 
lands. 


Mitigation 


Through the analysis, several potential mitigation measures were identified to 
avoid, reduce, or minimize adverse effects to various resources. The BLM and 
FS can require these measures for leases with federal land surface, but can only 
recommend them for leases with non-federal land surface. These measures, 
which are in addition to those identified in the ROD for the Wyodak EIS and the 
Decision Record for the Wyodak Drainage EA, are discussed below by resource 
area. 


Groundwater 


1. Concerns exist about the interaction between reservoirs and shallow 
groundwater. At impoundment locations, it may be necessary to conduct 
investigation at representative sites around the basin to quantify impacts 
of water infiltration. This will help determine site-specific guidance on 
placement and design of CBM related impoundments. 
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Surface Water 


2. Channel crossings by pipelines shall be constructed so that the pipe is 
buried at least four feet below the channel bottom. 


3. Channel crossings by road and pipelines shall be constructed perpendicu- 
lar to flow. Streams/channels crossed by roads shail have culverts in- 
stalled at all appropriate locations as specified in the BLM Manual 91 12- 
Bridges and Major Culverts and Manual 9113-Roads. Streams shall be 
crossed perpendicular to flow, where possible, and all stream crossing 
structures will be designed to carry the 25-year discharge event or other 
Capacities as directed by the BLM. 

4. Disturbed channel beds sha!l be reshaped to their approximate original 
configuration. 

5. In plan of development areas where natural springs are present, operators 
shall be required to identify, inventory, and monitor these springs as part 
of their water management plan development. 


Soils 


6. The Companies shall submit a proposal for each LAD facility on federal 
lands for approval before initiating construction of the facility. At a 
minimum, the proposals shall (1) identify the site-specific chemical and 
physical characteristics of the soils; (2) provide a detailed operational 
plan for the facility (e.g., application rates; amendments for water, soils, 
or both; physical soil manipulations; winter operational plans); (3) in- 
clude a monitoring plan; and (4) provide a mitigation plan. 

7. The Companies shall segregate soil horizons during excavation of all 
project facilities and avoid mixing of soil horizons during stockpiling and 
redistribution of soils. 


Cultural Resources 


8. The Companies shall conduct CBM development in and around the 
Crazy Woman Battlefield in a way that preserves the eligibility of the 
site for nomination to the National Register of Historic Places. Approvals 
of APDs and PODs will require prior coordination with the SHPO and 
BLM’s archaeologists. 

9. For development within '2 mile either side of the Bozeman Trail, com- 
panies shall conduct evaluation of segments to determine their eligibility 
to the National Register of Historic Places. Mitigation of adverse impacts 
to segments of the trail that contributes to its eligibility for the NRHP 
will be determined on a case-by-case basis. 


Air Quality 


10. Roads and well locations constructed on soils susceptible to wind erosion 
shall be appropriately surfaced to reduce the amount of fugitive dust 
generated by traffic or other activities, and dust inhibitors (i.e., surfacing 
materials, non-saline dust suppressants, water, etc.) could be used as nec- 
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essary on unpaved collector, local and resource roads which present a fu- 
gitive dust problem. To further reduce fugitive dust, Operators could es- 
tablish and enforce speed limits (15 — 30 mph) on all project-required 
roads in and adjacent to the Project Area. In developing the emission in- 
ventory for the air quality impact assessment, it was assumed that com- 
pressor engines would have an average potential NO, emission rate of 
1.5 g/hp-hr during operation. This reflects an upper emission level an- 
ticipated from currently available compressor engines. 

11. A variety of potential emission reduction measures (BLM 1999) are 
available io further limit NO, and other pollutant emissions. The evalua- 
tion was not intended to rank or identify a required emission reduction 
measure; the appropriate level of control would be determined and re- 
quired by the applicable air quality regulatory agencies during the pre- 
construction permit process. 


Vegetation 


12. Construction equipment would be washed prior to being moved into and 
out of new work areas in order to remove any noxious weed seeds. 


13. Existing infestations of noxious weeds that are within or adjacent to pro- 
posed well pads, access roads, or other facilities would be treated prior to 
construction to minimize the potential for spread of these infestations 
into newly disturbed areas. 


Wetland/Riparian 


14. Construction equipment would be washed prior to being moved into and 
out of new work areas in order to remove any noxious weed seeds.A 


15. voidance of impacts to wetland/riparian areas is the preferred mitigation 
measure. Components of this mitigation measure include: avoidance of 
discharge in playas or closed basins, avoidance of discharge within or 
near existing wetland/riparian areas where discharge would result in ris- 
ing water tables, potentially killing vegetation not adaptable to inunda- 
tion, particularly cottonwoods and willows, and avoidance of disturbance 
within all delineated or recognized wetland/riparian areas. 

16. To protect the biological and hydrologic features of riparian areas, 
woody draws, wetlands, and floodplains, all well pads, compressors, and 
other non-linear facilities shall be located outside of these areas. 

17. Crossings of wetland/riparian areas by linear features such as pipeline, 
roads, and power lines shall be avoided to the extent practicable. Where 
crossings cannot be avoided, impacts shall be minimized through use of 
the following measures: 

» Site-specific mitigation plans shall be developed during the 
APD/POD or Sundry Notice approval process for ali proposed 


disturbance to wetland/riparian areas. 
» Crossings shall be constructed perpendicular to wetland/riparian 
areas. 
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» For power lines, the minimum number of poles necessary to 

cross the area shall be used. 

Wetland areas shall be disturbed only during dry conditions (i.e., 

during late summer or fall), or when the ground is frozen during 

the winter. 

» No waste material shall be deposited below high water lines in 
riparian areas, flood plains, or in natural drainage ways. 

» The lower edge of soil or other material stockpiles shall be lo- 
cated outside the active floodplain. 

» Drilling mud pits shall be located outside of riparian areas, wet- 
lands, and floodplains. 

» Disturbed channels shall be re-shaped to their original configura- 
tion. 

» Reclamation of disturbed wetland/riparian areas shall begin 
immediately after completion of project activities. 


V 


Wildlife 


18. The Companies shall conduct clearance surveys for special-concern spe- 
cies at the optimum time. This will require coordination with the BLM 
before February | annually to review the potential for disturbance and to 
agree upon inventory parameters. 

19. For any surface-disturbing activities proposed in sagebrush shrublands, 
the Companies shall conduct clearance surveys for sage grouse breeding 
activity during the sage grouse’s breeding season before initiating the ac- 
tivities. The surveys must encompass all sagebrush shrublands within '2 
mile of the proposed act vities. 

20. The Companies shall locate compressor stations so noise from the sta- 
tions at any nearby sage grouse display grounds does not exceed 
49 decibels (10 dBA above background noise) at the display ground. 

21. The Companies shall locate aboveground power lines, where possible, at 
least ‘2 mile from any sage grouse breeding or nesting grounds to prevent 
raptor predation and sage grouse collision with the conductors. Power 
poles within 2 mile of any sage grouse breeding ground shall be raptor- 
proofed to prevent raptors from perching on poles. 

22. The Companies shall locate impoundments to avoid sagebrush shrub- 
lands, where possible. 

23. The Companies shall fence all impoundments in bottom land areas that 
are developed for fisheries to exclude livestock. 


Aquatics Species 
24. Ponds developed for fisheries shall be fenced to exclude livestock; water 
quality in these ponds shall be sampled on an annual basis for selenium, 
TDS, and sodium bicarbonate, at a minimum. 
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shall be conducted on an annual basis. Surveys shall include no less than 
one stream reach above all CBM discharges and several stream reaches 
below CBM discharges. Monitoring stations will be placed above all 
CBM outfalls and below ali CBM outfalls, at least on mainstems. 
Sub-watersheds that will receive CBM produced waters and shall be 
monitored for macroinvertebrates and fish populations include: Upper 
Tongue River, Upper Powder River, Salt Creek, Crazy Woman Creek, 
Clear Creek, Middle Powder River, Little Powder River, Antelope 
Creek, Upper Cheyenne River, and Upper Belle Fourche River. Sam- 
pling sites shall be established at existing flow and water quality moni- 
toring stations where possible. Sampling shall occur on an annual basis 
during low flow periods, and all data collected shall be entered into a 
central database. At least two sampling locations per stream or river shall 
be established in these watersheds: 
» Upper Tongue River — 1) between the Wyoming/Montana border and 
below all CBM discharge points: and 2) above CBM discharge 
points. 


» Upper Powder River — |!) above Clear Creek at confluence: 2) above 
Crazy Woman Creek at confluence: 3) below Salt Creek at conflu- 
ence; and 4) below other tributaries that may contribute flow to the 
Upper Powder River. 


” Salt Creek — 1) above Upper Powder River at confluence: and 2) 
above CBM discharge points. 


» Crazy Woman Creek - |) above Upper Powder River at confluence: 
2) above CBM discharge points: and 3) below other tributaries that 
may contribute flow to Crazy Woman Creek. 


» Clear Creek - 1) above Upper Powder River at confluence: 2) above 
CBM discharge points: and 3) below other tributaries that may con- 
tribute flow to Clear Creek. 


» Middle Powder River - |) between the Wyoming/Montana border 
and below all CBM discharge points: and 2) below confluence of 
Upper Powder River and Clear Creck. 


» Little Powder River - |) between the Wyoming/Montana border and 
below all CBM discharge points: 2) above CBM discharge points: 
and 3) below other tributaries that may contribute flow to the Little 
Powder River. 


» Antelope Creek — |) between eastern Project Area boundary and be- 
low all CBM discharge points: 2) above CBM discharge points: and 
3) below other tributanes that may contribute flow to Antelope 
Creek. 


» Upper Cheyenne River - 1) between easter Project Area boundary 
and below all CBM discharge points; 2) above CBM discharge 
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points; and 3) below other tributaries that may contribute flow to the 
Upper Cheyenne River. 


> Upper Belle Fourche River — 1) between Campbell/Crook County 
line and below all CBM discharge points: 2) above CBM discharge 
points; and 3) below other tributanes that may contribute flow to the 
Upper Belle Fourche River. 


> A minimum of 7! sites (as above) would need to be sampled on an 
annual basis im order to monitor aquatic health within the Project 
Area. 


Threatened, Endangered, or Sensitive Species 


27. For any surface-disturbing activities proposed in potentially sustable 
habitats for the Ute ladies-tresses’ orchid, the Companies shall conduct 
clearance surveys according to the FWS’ guidelines (FWS 1992) before 
initiating the activities. The surveys must encompass al] potentially sust- 
able habitats within ‘2 mile of the proposed activities. 


require coordination with the BLM before February 1 annually to review 
the potential for disturbance and to agree upon inventory parameters. 


Transportation 


29. The Companies shall use gravel, water, or other dust suppressors, as 
needed, to reduce dust associated with facility access roads. 

30. The Companies shall] provide georeferenced spatial data models depict- 
ing, wells, roads, pipelines. power lines, reservoirs, discharge points, and 
other facilities to the BLM semi-annually. The models will depict the ar- 
built 'o of all facilimes. 

31. Comp _ &-gald enter mio maintenance agreements with the counties 
to ensure th. . vunty roads are adequately maintained. 


Visual Resources 


32. The Companies shall complete the following measures, where possible: 
use existing well pads where feasible. use vegetative and topographic 
screening when siting well locations, avoid highwall cuts, and shield 
drilling ng inghts. 

33. Within the designated VRM Class Il corndors along Interstate 90 and 
State Highway 14, all project facilities on BLM surface shall be screened 
completely from these highways. 

34. The Companies shall mount lights at compressor stations on a pole or 
building and direct them downward to illuminate key areas within the fa- 
cility while minimyging the amount of light projected outside the facility. 
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Unavoidable Adverse Effects 
The sections below describe the unavoidable adverse effects identified durmyg the 
analysis. 


Groundwater and Surface Water 


Unavoidable adverse effects to groundwater and surface water would occur. 
These mclude the long-term removal of water from the coal aguifers as they are 
depressurized by the wells. The volume of water m other aguriers would be in- 
creased through imfiltranon and mjection. The quality of surface waters would 
change im response to the discharges of CBM produced water and disturbances of 
soils and vegetavien throughout the Project Area. 


Air Quality 
Some imcrease in at pollutant emissions would occur as a result of the develop- 
ment alternatives: however, based on the “reasonable, but conservative” model- 
ing assumptions, these impacts are predicted to be below applicable significance 
thresholds. 


Vegetation 

Unavoidable direct and indirect adverse effects would occur under each of the 
four alternatives. The extent of disturbance would be essentially equivalem for 
Alternatives | and 2. but approximately half the magnitude for Alternative 3. Ar- 
eas disturbed under each alternative would be subject to a high potential for mva- 
sion of noxious weeds and would require substantial effort to prevent and control 
the spread of these weeds. Restoration of hodiversity m disturbed areas would 
reguire an extended period of tume and would likely be a function of the spread 
of native plant species from outside of disturbed areas. a time-consuming process 
that can be severely delayed by noxious weed invasions. Vegetation types pro- 
viding crucial wildiite habitats would not likely be replaced for an extended pe- 
ned of time, potentially causing adverse effects to wildlife. 


Wetland/Riparian Area 

Unavoidable direct and mdirect adverse eflects would occur under each of the 
three alternatives. The extent would be essentially equivalent for Alternatives | 
and 2. but approximately half the magnitude for Alternative 3. The primary ad- 
verse impact would be alteration of wetland/npanan areas by the discharge of 
produced CBM water. During production, wetland/mparian areas are likely to 
expand in size, although mcreased water flow may also result mm mcreased levels 
of erosion or sediment deposition. causing adverse impacts. As water production 
decreases towards the end of the Project, wetland/mparian areas would contract, 
returmng to pre-Proyect sizes. Areas of excessive erosion or sediment deposition 
may cease to function as wetland/mparan areas. All of these changes im the ex- 
tent of wetland/nparian areas would provide opportunities for aggressive species. 
mcluding noxsous weeds, to invade disturbed areas. 
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Wildlife 


Unavoidable direct and indirect adverse effects would occur under each of the 
four alternatives. The extent of change in water quality, flow, sedimentation, and 
habitat from discharge of CBM produced waters into surface drainages would be 
greatest under Alternative 1, followed by Alternative 2B, Alternative 3, and Al- 
ternative 2A, respectively. Aquatic species would be affected as mentioned 
above, and restoration of biodiversity in sub-watersheds affected by CBM pro- 
duced water discharge would require an extended period of time and would in- 
clude controlling the spread of exotic species that may occur during the project. 
Native species may have difficulty recolonizing historical habitats should exotic 
species invade them, or if populations decline below levels that could sustain 
population growth. 


Threatened, Endangered, or Sensitive Species 


Unavoidable direct and indirect adverse effects to special-status wildlife species 
would occur under each of the four alternatives. These include loss of some for- 
aging and nesting habitats. Unavoidable adverse effects to special-status species 
of plants could result from construction and vehicular trampling of plants. 


Land Uses 


For any of the alternatives, there would be unavoidable short-term, adverse indi- 
rect effects to the land uses on properties adjacent to the Project-related facilities, 
resulting from the from noise, traffic, and dust generated by the project-related 
vehicles and equipment, primarily during the construction-related activities 
within the Project Area. 


Transportation 


For any of the alternatives, there would also be unavoidable long-term indirect 
adverse effects to the properties adjacent to the major access roads within the 
Project Area due to generation of increased traffic, noise, and dust from the pro- 
ject-related vehicles. 


Quality of Life 


Effects to quality of life may occur depending on an individual’s point of view. 
For those that prefer the solitude and natural setting, their quality of life would be 
affected for the life of the Project. Additionally, not drilling Federal wells now 
may result in future negative production rates on Federal minerals, due to deple- 
tion of minerals from drilling on State and private lands. 


irreversible and Irretrievable Effects 


An irreversible or irretrievable commitment of resources would occur when re- 
sources would be consumed, committed, or lost as a result of the project. The 


4-300 PRB O& G DEIS 


G18 


ig Serene bit 


Chapter 4 — Environmental Consequences 


commitment of resources would be irreversible if the project stated a process 
(chemical, biological, or physical) that could not be stopped. As a result, the re- 
source or its productivity or its utility would be consumed, committed, or lost 
forever. Commitment of a resource would be considered irretrievable when the 
project would directly eliminate the resource, its productivity, or its utility for the 
life of the project and possibly beyond. 


No irreversible or irretrievable effects would occur to air quality, visual or noise 
resources. The following is a listing of the effects that would occur to the other 
resources analyzed in this EIS. 


irreversible Effects 


> Removal of natural gas 


x 


» Transfer of groundwater to surface water 


ilrretrievable Effects 


Loss of vegetative cover for several years until reclamation is successful 
Loss of riparian vegetation over life of Project 

Loss of portions of big game winter range over life of Project 

Loss of sensitive species habitat 

Loss of livestock forage for several years until reclamation is successful 
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i he decision-makers for the BLM (Wyoming State Director) and FS (Medi- 
f cine Bow-Routt National Forests Supervisor) will make several decisions 
: based on the analysis documented in this EIS. First, they will determine whether 
any changes to current designations of areas open or closed to oil and gas leasing 
need to occur. Second, they will determine whether current RMP or LRMP lease 
stipulations are adequate or if new stipulations need to be developed. Third, they 
will determine if new mitigation measures need to be adopted. Finally, they will 
determine if any of the management plans need to be amended. 


For the BLM, the analyses contained in this EIS will provide the basis for 
amending the RMPs. The Final EIS and ROD would serve as amendments to the 
Buffalo and Casper RMP’s. For the FS, this analysis and decision would revise 
previous decisions made by the FS for the TBNG. 


Public lands administered by the BLM and FS are generally available for oil and 
gas leasing, exploration, and development. Decisions to lease oil and gas are an 
outcome of the analysis and decision of the planning process. Part of that deci- 
sion is not only what lands will be leased but under what conditions. Conditions 
under which the lands will be leased are called “stipulations”. 


Existing federal (BLM and/or FS) oil and gas leases within the Project Area con- 
tain various stipulations concerning surface disturbance, surface occupancy, lim- 
ited surface use, and timing (seasonal) restrictions. These lease stipulations pro- 
vide for the imposition of such reasonable conditions, not inconsistent with the 
purposes for which the lease was issued, as the BLM and or FS may require, to 
protect the surface of the leased lands and the environment. Mitigation measures 
can be imposed upon a lessee who pursues surface disturbing activities; however, 
leased land without a “No Surface Occupancy” (NSO) or other similarly restric- 
tive lease stipulation cannot be denied a permit to drill. 


| Current Status of Management Plans 
| BLM Land Management 


The BLM’s principal authority for managing public lands is the Federal Land 
Policy and Management Act of 1976 (FLPMA, PL 94-579, 43 USC 1701-1782 
[Supp.1977]). BLM is responsible for managing public lands based upon the 
principles of multiple use and sustained yield, compliance with land use plans 
developed under the Act, and protection of the quality of the resource values. The 
BFO administers the BLM-administered lands for the portions of Campbell, 


5-] PRB O& G DEIS 


| 623 


Chapter 5 — Land Use Planning and Management 


Johnson, and Sheridan counties within the Project Area. The BLM CFO adminis- 
ters the BLM lands in the portion of the Project Area within the northern portion 
of Converse County. 


Buffalo Field Office 


In 1985, the BFO completed an RMP, which includes land use goals for the 
BLM-administered public lands and federal mineral estate in the Buffalo Field 
Office Area (BLM 1985). An updated description of existing management for the 
Buffalo RMP was completed in April 2001. The update of the 1985 RMP started 
in 1992 and is based on considerable public input including letters and meetings 
with individuals and groups. After extensive work with the public the conclusion 
was that the decisions and management directions from the 1985 Buffalo RMP 
are still valid (BLM 2001). 


Standard lease stipulations and mitigation guidelines for resource protection as 
provided in “Wyoming BLM Mitigation Guidelines for Surface Disturbing and 
Disruptive Activities” are now incorporated in the RMP. 


Casper Field Office 


The Platte River Resource Area RMP was approved in July 1985 and is imple- 
mented and monitored by the CFO. With the exception of some specified areas, 
BLM-administered lands in the Platte River Resource Area are open to oil and 
gas leasing, subject to the Wyoming BLM mitigation guidelines. 


National Forest Land Management 


Numerous land parcels within the TBNG are scattered throughout Campbell and 
Converse counties in the Project Area. Although the Bighorn National Forest is 
on the western boundary of the Project Area, none of the Bighorn National Forest 
lands are within the Project Area. Most of the CBM resources on FS lands within 
the Project Area are located in the westernmost portion of the TBNG. The FS 
administers the land uses on National Forest System lands based on multiple use 
principles. The Douglas Ranger District of the Medicine Bow-Routt National 
Forests administers the public lands and activities within the TBNG. Oil and gas 
leasing and development activities on National Forest System lands within the 
TBNG are allowed, subject to the limitations imposed by the LRMP for the 
Medicine Bow National Forest and TBNG (FS 1985). Actions proposed within 
the TNBG must conform to the management goals within the LRMP (FS 1985). 


No changes to the availability of National Forest Service lands for oil and gas 
leasing are anticipated. The FS decision as to which lands are currently available 
for leasing was made in the 1994 ROD for Oil and Gas Leasing. More recently, 
the Northern Great Plains environmental analysis that is documented in the 2001 
FEIS reaffirmed the leasing decision made out of that earlier analysis. Alterna- 
tive(s) analysis, as required by 36 CFR 228, was conducted during both the 1994 
and more recent Northern Great Plains analyses. The Regional Forester needs to 
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decide from the analysis which lands will be authorized to be offered for lease by 
the BLM. The FS decision(s) that will be made as a result of this analysis will 
include lease parcel authorization where that decision has previously been de- 
ferred. 


The FS completed an FEIS and issued a ROD in 1994 for Oil and Gas Leasing on 
the TBNG (FS 1994). In 1994, the FS developed many special leasing restric- 
tions for oil and ges activities within the TBNG. Leasing restrictions applicable 
to drilling or production activities within the TBNG may be included as condi- 
tions of approval for APDs on post-1994 leases. The restrictions outlined in the 
site-specific environmental effects analyses must contain documentation at to 
whether or not proposed development is consistent with the 1994 FEIS/ROD and 
the 1985 LRMP. 


The Proposed Land and Resource Management Plan for the Thunder Basin Na- 
tional Grassland (Forest Plan) (1999) provides the proposed land use guidelines 
for the eight management areas within the TBNG. Most of the FS land within the 
Project Area is managed for livestock grazing. The FS also has special stipula- 
tions to protect identified resources within FS-administered lands. 


Designation of Areas Open or Closed to 
Leasing 


The decision to not lease oil and gas is made through the planning process. The 
following sections describe the current status of areas open and closed to leasing. 


Current Designations 


Buffalo Field Office Area 


The only federal oil and gas that will not be leased in the Buffalo Field Office 
Area are areas within incorporated cites and towns, such as Sheridan, Buffalo, 
and Gillette, and the three WSAs (BLM 2001a). The rest of the federal minerals 
in the Buffalo Field Office Area are open to oil and gas leasing. The total acreage 
for federal oil and gas not leased is 30,200 (Table 5-1). 


Casper Field Office Area 


No areas closed to leasing exist within the CFO’s portion of the Project Area. 


Thunder Basin National Grasslands 


There are no areas closed to leasing within the Forest Service portion of the Pro- 
ject Area. The decision to make lands available for leasing has already been 
made in the 1994 ROD for the oil and gas EIS. The analysis in the final EIS for 
the revision of the TBNG LRMP validates the 1994 decision. 
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Table 5-1 Distribution of Area Leasing and Stipulations by Federal Management 
Responsibility within the Project Area 
RN eed 
TBNG 
i-5 
= > = = 
r . Ss 
£ al a 
€ 3 is 3 
s 3 > 4 So 
ea) U = eo = 
Area Closed to leasing 
National Policy Closures (WSAs) 1,333 0 0 0 1,333 
Planning Decision Closures (Cities and 28,867 0 0 0 28,67 
Towns) 
Area Open to Oil and Gas Leasing 
Within CBM-productive coals 2,382,929 445,145 95,443 95.443 2,923,517 
Outside CBM-productive coals 1,082,583 367,453 161,381 161,381 1,611,417 
Area not Leased but Available as of Aug. 2001 
Within CBM-productive coals 119,585 49,153 15,351 15,351 184,089 
Outside CBM-productive coals 312,461 16,009 0 0 328,470 
Area Leased with Stipulations 
No Surface Occupancy 
Within CBM-productive coals 35,036 8,555 0 32,267" 75,858 
Outside CBM-productive coals 6,729 4,744 7,203 
Controlled Surface Use 
Within CBM-productive coals 84,684 24.444 6,779 654° 116,561 
Outside CBM-productive coals 14,686 5,755 
Paleontological 213,927° 213,927 
Timing Limitation 
Within CBM-productive coals 556,952 122,207 31,184" 62,994" 773,337 
Outside CBM-productive coals 135,356 57,196 192,552 


Notes: 


1. CBM-productive coals are coal beds that are at least 20 feet thick.. 
2. Forest Service acreage was calculated based on the TBNG plan database. 


Because areas may have more than one type of stipulation, the total area with stipulations plus SLT may be larger than the area 


open for bonsing. 


Proposed Changes to Designations 


Buffalo Field Office Area 


None 


Casper Field Office Area 


None 


Thunder Basin National Grassland 
None 


BEST COPY AVAILABLE 
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Oil and Gas Leases and Stipulations 


A lease does not convey an unlimited right to explore for or an unlimited right to 
develop any oil or gas resources found under the land. Leases are subject to terms 

and conditions. These are restrictions derived from legal statutes and measures to 

minimize adverse impacts to other resources and are generally characterized in a 
lease as stipulations. Stipulations modify the mghts the government grants to a 
lessee. The stipulations are known by potential lessees before any sale and must 
be applied at the time of Application for Permit to Drill. 


The Standard Lease Terms (SLT) are contained in Form 3100—11, Offer to Lease 
and Lease for Oil and Gas, United States Department of the Interior, BLM, June 
1988 or later addition. The Standard Lease Terms provide the lessee the right to 
use the leased land as needed to explore for, drill for, extract, remove, and dis- 
pose of oil and gas deposits located under the leased lands. Operations must be 
conducted in a way that minimizes adverse impacts to the land, air, water, cul- 
tural, biological, and visual elements of the environment, as weil as other land 
uses Or users. 


Federal environmental protection laws, such as the Clean Water Act, Endangered 
Species Act, and Historic Preservation Act, will be applied to all lands and are 
included in the standard lease stipulations. If threatened or endangered species, 
objects of historic, cultural, or scientific value, or substantial unanticipated envi- 
ronmental effects are encountered during construction, all work affecting the re- 
source will stop and the land management agency will be contacted. Surface- 
disturbing operations that would destroy or harm these species or objects are pro- 
hibited. The agencies commonly use Lease Notices to identify the potential for 
the occurrence of these protected resources, as discussed below. 


Standard Lease Terms provide for reasonable measures to minimize adverse im- 
pacts to surface resources. These include, but are not limited to, modifications to 
the siting or design of facilities, timing of operation, and specifications of interim 
and final reclamation measures. Standard Lease Terms may not require the lessee 
to relocate drilling rigs or supporting facilities by more than 200 meters 
(656 feet), require that operations be sited off the leasehold, or prohibit new sur- 
face-disturbing operations for more than 60 days each year (43 CFR part 3101.I- 
2). The lease requires that the lessee meet stipulation conditions or avoid activi- 
ties within all, or an identified part, of the leasehold. Also, ali leases are subject 
to regulations and formal orders of the Secretaries of the Interior and Agriculture 
in effect at the time of issuance. 


The Standard Lease Terms can be modified by special or supplemental stipula- 
tions attached to the lease (43 CFR 3101.i-2 through 3101.1-4). Additional spe- 
cial stipulations can be developed specifically to meet resource concerns that 
cannot be mitigated by existing stipulations. These special stipulations include: 


» No Surface Occupancy (NSO) — Neither exploration nor production 
facilities (e.g., well pads, drilling rigs, and CMFs) would be allowed to be 
constructed. 

» Controlled Surface Use (CSU) — Surface occupancy and use are permit- 
ted, but are restricted to mitigate effects to particular resources. The CSU 
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stipulation provides for mitigation measures that would not normally be 
met by relocating the drilling site the 200 meters provided by the SLT. 

» Timing Limitations (TL) — Construction activities would be restricted or 
prohibited during certain periods to protect resources. The TL stipulation 
provides for mitigation measures that would not normally be met by delay- 
ing surface-disturbing operations for the 60 days each year provided by the 
SLT. 


Lease Notices/Special Lease Notices 


A Lease Notice (LN) or Special Lease Notice provides information to a lessee 
concerning resources that are protected by law or regulation thereby making a 
specific lease stipulation unnecessary. Currently, the BLM applies two LNs to 
leases in the Powder River Basin. They are Lease Notice No. | and a Special 
Lease Notice for threatened, endangered, candidate, or other special-status spe- 
cies/habitats. Both LNs are described below. 


Lease Notice No. 1 


The lands within this lease may include areas not specifically addressed by lease 
stipulations that may contain special values, may be needed for special purposes, 
or may require special attention to prevent damage to surface and/or other re- 
sources. Possible special areas are identified below. Any surface use or occu- 
pancy within such special areas will be strictly controlled or, if absolutely neces- 
sary, prohibited. Appropriate modifications to imposed restrictions wil] be made 
for the maintenance and operation of producing wells. 


1. Slopes in excess of 25 percent. 
2. Within 500 feet of surface water and/or riparian areas. 


3. Construction with frozen material or during periods when the soil material is 
saturated or when watershed damage 1s likely to occur. 


4. Within 500 feet of Interstate highways and 200 feet of other existing 
rights-of-way (i.e., U.S. and State highways, roads, railroads, pipelines, pow- 
erlines). 

5. Within '« mile of occupied dwellings. 


6. Material sites. 


7. Within important scenic areas identified in a land use plan (Class | and 2 Vis- 
ual Resource Management Areas (Platte River RMP). 


8. Within mile or the visual horizon (whichever is closer) of historic trails. 
This notice applies to all parcels (Platte River RMP). 


The intent of this notice is to inform interested parties (potential lessees, permit- 
tees, operators) that when one or more of the above conditions exist, surface dis- 
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turbing activities will be prohibited unless or until the permittee or the designated 

representative and the surface management agency (SMA) arrive at an acceptable 
' plan for mitigation of anticipated impacts. This negotiation will occur prior to 
development and become a condition for approval when authorizing the action. 


Specific threshold criteria (e.g., 500 feet from water) have been established based 
ods of concern must be delineated at the field level (i.e., “surface water and/or 
riparian areas” may include both intermittent and ephemeral water sources or 
may be limited to perennial surface water). 


The referenced oil and gas leases on these lands are hereby made subject to the 
stipulation that the exploration or drilling activitics will not interfere materially 
with the use of the area as a materials site free use permit. Al the time operations 
on the above lands are commenced, notification will be made to the appropriate 


agency. The name of the appropriate agency may be obtained from the proper 
BLM Field Office. 


Special Lease Notice 


Threatened, Endangered, Candidate, or Other Special Status Plant 
And Animal Species 

This Special Lease Notice is applied only for the T&E species that may occur in 
the Project Area. 


The lease area may contain habitats for the threatened, endangered, candidate, or 
other special-status plant and animal! species. Species currently listed are identi- 
fied below. Additional species may be listed in the future by the FWS. Explora- 
tion and development proposals may be limited, or modifications required, if ac- 
tivity 1s planned within the habitat boundanes of a threatened. endangered. can- 
didate, or other special status plant/animal species as it then exists. Upon receipt 
of a site specific proposal, the authorized officer will review current inventory 
records of each location and may require that further localized surveys be per- 
formed to assure nc threatened, endangered, candidate (category | or 2), pro- 
posed, or other special status species are present. (Endangered Species Act of 
1973 as amended, Sections 2 and 7.) 


Threatened and Endangered Species 
* Black footed ferret - Mustela nigripes (Endangered) 


* Bald Eagle - Haliaeetus leucocephalus (Threatened) 
* Ute Ladies ’-tresses - Spiranthus diluvialis (Threatened) 


= a 


* Black-tailed praine dog - Cyvnomys ludovicianus 
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Bozeman Trail 


No surface development will be permitted on the following parcels along the 
Bozeman Trail in Converse County (/,030 acres). 


T36N, R74W, Sec. 22, E1/2E1/2NE1/4 
T38N, R74W, Sec. 2, NENESW, NI 2NWSW, NWNE, SWNE, NENW, SENW 
T39N, R74W, Sec. 34, NE1/4, E1/2E1/2NW, E1/2SE 
Sec. 35, SW1/4, SWNW 
T40N, R75W, Sec. 24, WI/2SE 
Sec. 25, NE1/4 
T40N, R74W, Sec 31, WI 2NW 


Current Stipulations 


Every two months, each Field Office receives a list of lease parcels proposed for 
sale. Each parcel is reviewed by resource specialists for compliance to the re- 
source concerns identified in the RMP. Part of this review includes completion of 
the Documentation of Land Use Pian Conformance and NEPA Adequacy (DNA) 
worksheet. If there are no additional resource value concerns, the parcels will 
only have Lease Notice # | attached. Each parcel is reviewed and pertinent lease 


Afier the lease parcels are reviewed, they are sent to the Wyoming State Office 
mineral leasing section to be included in the next competitive sale auction held in 
Cheyenne. A company that successfully bids on and obtains a lease parcel is 
mandated to comply with the stipulations contained on the lease unless the com- 
pany receives written exception, modification, or waiver of the lease stupulations. 
Additionally a company is mandated to comply with Federal mandates such as 
Historic Preservation Act, and Endangered Species Act should these resources be 
identified before or during construc\ion. 

The BLM and FS have applied a variety of stipulations to oi! and gas leases on 
federally administered lands within the Pnoyect Area. Aithough similarities exist. 
the stipulations vary by management are: (BFO Area. CFO Area, and TBNG). 


The stipulations currently being applied to leases within each management area 
are discussed below. 


Buffalo Field Office Area 

This section lists the stipulations that will be applied and a shor explanation of 
the reasons for each stipulation. 

Resource: Special Management Areas 

Sturpulation: No Surface Occupancy 

Objective: To preclude surface-disturbing activities or occupancy within 


special management areas, such as state big game winter ranges. 
Red Wall, Hole-in-the-Wall, Middle Fork Canyon, Mosier 
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Warver: 


Exception: 


Modification: 


Resource: 
Sturpulation: 


Objective: 


Gulch, Petnfied Tree. Fortification Creek, Cantonment Reno. 
and Dullknife Battlefield. 


A waiver may be granted if it ts determined that the action could 
eccur without causing significam adverse impacts. 


None 
None 


Each of these areas contains one or a combination of important 
resources such as wildlife habitat. wildlife diversity, gh visual 
quality, and significant cultural, historic, or paleontological val- 
ues. 


Crucial Ek Winter Range 

Timing Limitation 

To preclude new surface-disturbing activities within crucial elk 
winter range, which could cause moreased stress and/or dis- 


placement of animals durmg the critical time penied (November 
15 t0 April 30). 


A watver may be granted if new habitat studies 'n coondmation 
with the Wyoming Game and Fish Department conclude that the 
area afiecied by this stipulation is no longer used as winter 
range. A waiver also may be granted if, after consultation wath 
the Wyoming Game and Fish Department, 1 ts determmed that 
activities within the area would help temporarily disperse the etk 
from areas of intense use and provide a too! for herd manage- 
ment. 


Am exception may be granted if seasonal conditions (e.2.. an 
early spring and snowmelt) are such that the elk have moved out 
of and are not using the general area durmy the particular vear. 


A modification of the stipulation may be granted if new habitat 
studies show that a portion of the area is not wed as winter 
range. 


Justificauion: SLT provide for delay of activities for up to 
60 days. Because the critical pened extend for about 140 davs. 
the SLT would not be adequate. The No Lease option or an 
NSO were deemed to be overly restrictive because operations 
conducted outside the wintering pened would have mimima! ef- 
fects on the elk. 


Elk Calving 


Timing Limitation 


To preclude new surface-disturbing activities within elk cahving 
areas, Which could cause mcreased stress and or displacement of 
amimals during the critical time pernod (May | 10 June 30) 
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Waiver: 


Exception: 


Modification: 


Justification: 


Resource: 
Stipulation: 


Objective: 


Waiver: 


Exception: 


Modification: 


Justification: 


Resource: 
Stipulation: 


Objective: 


A waiver may be granted if new habitat studies in coordination 
with the Wyoming Game and Fish Department conclude that the 
area affected by this stipulation is no longer used as a calving 
area. A waiver also may be granted if, after consultation with the 
Wyoming Game and Fish Department, it is determined that ac- 
tivities within the area would help temporarily disperse the elk 
from areas of intense use and provide a tool for herd manage- 
ment. 


An exception may be granted if seasonal conditions (e.g., an 
early spring and snowmelt) are such that the elk have moved out 
of and are not using the general area during the particular year. 


A modification of the stipulation may be granted if new habitat 
studies show that a portion of the area is not used as a calving 
area. 


This stipulation is need to reduce effects of stress during the 
calving season. 


Sage Grouse Breeding Areas 
Controlled Surface Use 


To minimize adverse effects, activities within ' mile of a sage 
grouse strutting/dancing ground will be restricted or prohibited. 


A waiver may be granted if new habitat studies in coordination 
with the Wyoming Game and Fish Department conclude that the 
area affected by this stipulation is no longer used by sage grouse 
as a breeding area. A waiver also may be granted if the operator 
and surface management agency arrive at an acceptable plan for 
mitigation of anticipated effects. 


None. 


A modification of the stipulation may be granted if new habitat 
studies show that a portion of the area is not used as a breeding 
area. 


A CSU stipulation is needed to ensure minimal effects on integ- 
rity and use of sage grouse breeding areas. The No Lease option 
or NSO stipulation were deemed to be overly restrictive because 
operations could be conducted outside the '4 mile buffer around 
the breeding area with minimal effects on the sage grouse. 


Sage Grouse Nesting Habitats 

Timing Limitation 

To preclude new surface-disturbing activities within sage grouse 
nesting habitats an additional | % radius beyond the % mile lek 


radius, which could cause increased stress and/or displacement 
of animals during the critical time period (March | to June 15). 
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Waiver: 


Exception: 


Modification: 


Justification: 


Resource: 
Stipulation: 


Objective: 


Waiver: 


Exception: 


Modification: 


Justification: 


Resource: 
Stipulation: 


Objective: 


A waiver may be granied if new habitat studies in coordination 
with the Wyoming Game and Fish Department conclude that the 
area affected by this stipulation is no longer used by sage grouse 
as nesting habitat. 


An exception may be granted if seasonal conditions are such that 
the sage grouse have moved out of and are not using the general 
area during the particular year. 


A modification of the stipulation may be granted if new habitat 
studies show that a portion of the area is not used as nesting 
habitat. 


SLT provide for delay of activities for up to 60 days. Because 
the critical period extend for about 150 days, the SLT would not 
be adequate. The No Lease option or an NSO were deemed to be 
overly restrictive because operations conducted outside the nest- 
ing period would have minimal effects on the sage grouse. 


Sharp-tailed Grouse Breeding Areas 
Controlled Surface Use 


To minimize adverse effects, activities within 250 yards of a 
sharp-tailed grouse strutting/dancing ground will be restricted or 
prohibited. 


A waiver may be granted if new habitat studies in coordination 
with the Wyoming Game and Fish Department conclude that the 
area affected by this stipulation is no longer used by sharp-tailed 
grouse as a breeding area. A waiver also may be granted if the 
operator and surface management agency arrive at an acceptable 
plan for mitigation of anticipated.effects. 


None. 


A modification of the stipulation may be granted if new habitat 
studies show that a portion of the area is not used as a breeding 
area. 


A CSU stipulation is needed to ensure minimal effects on integ- 
rity and use of sharp-tailed grouse breeding areas. The No Lease 
option or NSO stipulation were deemed to be overly restrictive 
because operations could be conducted outside the '4 mile buffer 
around the breeding area with minimal effects on the sharp-tailed 
grouse. 


Sharp-tailed Grouse Nesting Habitats 

Timing Limitation 

To preclude new surface-disturbing activities within sharp-tailed 
grouse nesting habitats, an additional '2 mile radius beyond the 
250 yard lek radius, which could cause increased stress and/or 


displacement of animals during the critical time period (April | 
to May 31). 
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Waiver: 


Exception: 


Modification: 


Justification: 


Resource: 
Stipulation: 


Objective: 


Waiver: 


Exception: 


Modification: 


Justification: 


Resource: 
Stipulation: 


Objective: 


A waiver may be granted if new habitat studies in coordination 
with the Wyoming Game and Fish Department conclude that the 
area affected by this stipulation is no longer used by sharp-tailed 
grouse as nesting habitat. 


An exception may be granted if seasonal conditions are such that 
the sharp-tailed grouse have moved out of and are not using the 
general area during the particular year. 


A modification of the stipulation may be granted if new habitat 
studies show that a portion of the area is not used as nesting 
habitat. 


SLT provide for delay of activities for up to 60 days. Because 
the critical period extend for about 150 days, the SLT would not 
be adequate. The No Lease option or an NSO were deemed to be 
overly restrictive because operations conducted outside the nest- 
ing period would have minimal effects on the sharp-tailed 
grouse. 


Raptor Nesting Habitat 

Timing Limitation 

To preclude new surface-disturbing activities within /2-mile of 
raptor nest sites, which could cause increased stress and/or dis- 


placement of animals during the critical time period (February | 
to July 31). 


A waiver may be granted if new habitat studies, in coordination 
with the WGFD and FWS, concludes that the nest sites affected 
by this stipulation are no longer used by raptors. 


An exception may be granted if seasonal conditions are such that 
the raptors have moved out of and are not using the nest sites 
during the particular year. 


A modification of the stipulation may be granted if new habitat 
studies show that a portion of the area is not used as nesting 
habitat. 


SLT provide for delay of activities for up to 60 days. Because 
the critical period extend for about 180 days, the SLT would not 
be adequate. The No Lease option or an NSO were deemed to be 
overly restrictive because operations conducted outside the nest- 
ing period would have minimal effects on raptors. 


Bald Eagle Winter Roosts 

Timing Limitation 

To preclude new surface-disturbing activities within |-mile of 
bald eagle winter roosts, which could cause increased stress 


and/or displacement of animals during the critical time period 
(November | to April 1). 
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Waiver: 


Exception: 


Modification: 


Justification: 


Resource: 
Stipulation: 


Objective: 


Waiver: 


Exception: 


Modification: 


Justification: 


Resource: 
Stipulation: 


Objective: 


Waiver: 


Exception: 


Modification: 


Justification: 


A waiver may be granted if new habitat studies, in coordination 
with the WGFD and FWS, conclude that winter roosts affected 
by this stipulation are no longer used by bald eagles. 


An exception may be granted if seasonal conditions are such that 
the bald eagles have moved out of and are not using the winter 
roost during the particular year. 


A modification of the stipulation may be granted if new habitat 
studies show that a portion of the area is not used as winter 
roosts. 


SLT provide for delay of activities for up to 60 days. Because 
the critical period extend for about 150 days, the SLT would not 
be adequate. The No Lease option or an NSO were deemed to be 
overly restrictive because operations conducted outside the win- 
ter period would have minimal effects on baid eagles. 


Bozeman Trail 
Controlled Surface Use 


To protect the cultural and scenic values of the Bozeman Trail, 
activities within ‘4 mile or the visual horizon of the Bozeman 
Trail will be restricted or prohibited. 


A waiver may be granted if the operator and surface manage- 
ment agency arrive at an acceptable plan for mitigation of antici- 
pated effects. 


None. 
None. 


A CSU stipulation is needed to ensure minimal effects on the 
cultural and scenic values of the Bozeman Trail. The No Lease 
option or an NSO stipulation were deemed to be overly restric- 
tive because operations could be conducted outside the '4 mile 
buffer or visual horizon with minimal effects on the cultural and 
scenic values of the Bozeman Trail. 


Fortification Creek Management Area 
Controlled Surface Use 


To protect the wildlife, scenic, and watershed values of the Forti- 
fication Creek Management Area. 


A waiver may be granted if the operator and SMA arrive at an 
acceptable plan for mitigation of anticipated effects. 


None. 
None. 


A CSU stipulation is needed to ensure minimal effects on the 
wildlife, scenic, and watershed values in the Fortification Creek 
Management Area. The No Lease option or a NSO stipulation, 
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were deemed to be overly restrictive because operations could be 
conducted and facilities constructed (e.g., buried) with minimal 
effects on the wildlife, scenic, and watershed values. 


Resource: Severe Erosion Hazard Areas 

Stipulation: —§ Timing Limitation 

Objective: To protect areas with severe erosion hazards from erosion. 

Waiver: Surface disturbing activities will be prohibited unless or until the 
permittee or the designated representative and the SMA arrive at 
an acceptable plan for mitigation of anticipated impacts. 

Exception: None. 

Modification: None. 

Justification: SLT provide for delay of activities for up to 60 days. Because 
the critical period may extend for much more than 60 days, the 
SLT would not be adequate. The No Lease option or an NSO 
were deemed to be overly restrictive. 

Casper Field Office Area 


The following are the resource values identified from the Platte River RMP for 
which stipulations may be applied: 


Resource: 
Stipulation: 


Objective: 


Waiver: 


Exception: 


Modification: 


Justification: 


Crucial Elk Winter Range 

Timing Limitation 

To preclude new surface-disturbing activities within crucial elk 
winter range, which could cause increased stress and/or dis- 


placement of animals during the critical time period (November 
15 to April 30). 


A waiver may be granted if new habitat studies in coordination 
with the Wyoming Game and Fish Department conclude that the 
area affected by this stipulation is no longer used as winter 
range. A waiver also may be granted if, after consultation with 
the Wyoming Game and Fish Department, it is determined that 
activities within the area would help temporarily disperse the elk 
from areas of intense use and provide a tool for herd manage- 
ment. 


An exception may be granted if seasonal conditions (e.g., an 
early spring and snowmelt) are such that the elk have moved out 
of and are not using the general area during the particular year. 


A modification of the stipulation may be granted if new habitat 
studies show that a portion of the area is not used as winter 
range. 


SLT provide for delay of activities for up to 60 days. Because 
the critical period extend for about 140 days, the SLT would not 
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Resource: 
Stipulation: 


Objective: 


Waiver: 


Exception: 


Modification: 


Justification: 


Resource: 
Stipulation: 


Objective: 


Waiver: 


Exception: 


Modification: 


Justification: 


be adequate. The No Lease option or an NSO were deemed to be 
overly restrictive because operations conducted outside the win- 
tering period would have minimal effects on the elk. 


Elk Calving 
Timing Limitation 
To preclude new surface-disturbing activities within elk calving 


areas, which could cause increased stress and/or displacement of 
animals during the critical time period (May | to June 30). 


A waiver may be granted if new habitat studies in coordination 
with the Wyoming Game and Fish Department conclude that the 
area affected by this stipulation is no longer used as a calving 
area. A waiver also may be granted if, after consultation with the 
Wyoming Game and Fish Department, it is determined that ac- 
tivities within the area would help temporarily disperse the elk 
from areas of intense use and provide a tool for herd manage- 
ment. 


An exception may be granted if seasonal conditions (e.g., an 
early spring and snowmelt) are such that the elk have moved out 
of and are not using the general area during the particular year. 


A modification of the stipulation may be granted if new habitat 
studies show that a portion of the area is not used as a calving 
area. 


This stipulation is need to reduce effects of stress during the 
calving season. 


Sage Grouse Breeding Areas 
Controlled Surface Use 


To minimize adverse effects, activities within “% mile of a sage 
grouse strutting/dancing ground will be restricted or prohibited. 


A waiver may be granted if new habitat studies in coordination 
with the Wyoming Game and Fish Department conclude that the 
area affected by this stipulation is no longer used by sage grouse 
as a breeding area. A waiver also may be granted if the operator 
and surface management agency arrive at an acceptable plan for 
mitigation of anticipated effects. 


None. 


A modification of the stipulation may be granted if new habitat 
studies show that a portion of the area is not used as a breeding 
area. 


A CSU stipulation is needed to ensure minimal effects on integ- 
rity and use of sage grouse breeding areas. The No Lease option 
or a NSO stipulation were deemed to be overly restrictive be- 
cause operations could be conducted outside the % mile buffer 
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Resource: 
Stipulation: 


Objective: 


Waiver: 


Exception: 


Modification: 


Justification: 


Resource: 
Stipulation: 


Objective: 


Waiver: 


Exception: 


Modification: 


Justification: 


around the breeding area with minimal effects on the sage 
grouse. 


Sage Grouse Nesting Habitats 

Timing Limitation 

To preclude new surface-disturbing activities within sage grouse 
nesting habitats, no surface use is allowed within | % miles from 
the % mile protection zone between March | and June 15 so that 


the nesting area around the strutting and dancing ground can be 
protected. 


A waiver may be granted if new habitat studies in coordination 
with the Wyoming Game and Fish Department conclude that the 
area affected by this stipulation is no longer used by sage grouse 
as nesting habitat. 


The authorized officer may authorize exceptions to the time and 
distance limitations, in any particular year. 


A modification of the stipulation may be granted if new habitat 
studies show that a portion of the area is not used as nesting 
habitat. 


A TL stipulation is needed to ensure minimal effects on integrity 
and use of sharp-tailed grouse nesting areas. The No Lease op- 
tion or a NSO stipulation were deemed to be overly restrictive 
because operations could be conducted outside the 4 mile buffer 
around the breeding area with minimal effects on the sage 


grouse. 


Sharp-tailed Grouse Breeding Areas 
Controlled Surface Use 


To minimize adverse effects, activities within “% mile of a sharp- 
tailed grouse strutting/dancing ground will be restricted or pro- 
hibited. 

A waiver may be granted if new habitat studies in coordination 
with the Wyoming Game and Fish Department conclude that the 
area affected by this stipulation is no longer used by sharp-tailed 
grouse as a breeding area. A waiver also may be granted if the 
operator and surface management agency arrive at an acceptable 
plan for mitigation of anticipated effects. 


None. 


A modification of the stipulation may be granted if new habitat 
studies show that a portion of the area is not used as a breeding 
area. 


A CSU stipulation is needed to ensure minimal effects on integ- 
rity and use of sharp-tailed grouse breeding areas. The No Lease 
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Resource: 
Stipulation: 


Objective: 


Waiver: 


Exception: 


Modification: 


Justification: 


Resource: 
Stipulation: 


Objective: 


Waiver: 


Exception: 


Modification: 


option or a NSO stipulation were deemed to be overly restrictive 
because operations could be conducted outside the mile buffer 
around the breeding area with minimal effects on the sharp-tailed 


grouse. 


Sharp-tailed Grouse Nesting Habitats 

Timing Limitation 

To preclude new surface-disturbing activities within sharp-tailed 
grouse nesting habitats, no surface use is allowed within | % 
miles from the % mile protection zone between March | and 


June 15 so that the nesting area around the strutting and dancing 
ground can be protected. 


A waiver may be granted if new habitat studies in coordination 
with the Wyoming Game and Fish Department conclude that the 
area affected by this stipulation is no longer used by sharp-tailed 
grouse as nesting habitat. 


The authorized officer may authorize exceptions to the time and 
distance limitations, in any particular year. 


A modification of the stipulation may be granted if new habitat 
studies show that a portion of the area is not used as nesting 
habitat. 


A TL stipulation is needed to ensure minimal effects on integrity 
and use of sharp-tailed grouse nesting areas. The No Lease op- 
tion or a NSO stipulation were deemed to be overly restrictive 
because operations could be conducted outside the '« mile buffer 
around the breeding area with minimal effects on the sharp-tailed 


grouse. 


Raptor Nesting Habitat 

Timing Limitation 

To preclude new surface-disturbing activities within /2-mile of 
raptor nest sites, which could cause increased stress and/or dis- 


placement of animals during the critical time period (February | 
to July 31). 


A waiver may be granted if new habitat studies, in coordination 
with the WGFD and FWS, concludes that the nest sites affected 
by this stipulation are no longer used by raptors. 


An exception may be granted if seasonal conditions are such that 
the raptors have moved out of and are not using the nest sites 
during the particular year. 


A modification of the stipulation may be granted if new habitat 
studies show that a portion of the area is not used as nesting 
habitat. 
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Justification: 


Resource: 
Stipulation: 
Objective: 


Waiver: 


Exception: 


Modification: 


Justification: 


Resource: 
Stipulation: 


Objective: 


Waiver: 


Exception: 


Modification: 


Justification: 


SLT provide for delay of activities for up to 60 days. Because 
the critical period extend for about 180 days, the SLT would not 
be adequate. The No Lease option or an NSO were deemed to be 
overly restrictive because operations conducted outside the nest- 
ing period would have minimal effects on raptors. 


Bald Eagle Winter Roosts 
No Surface Occupancy 


To preclude new surface-disturbing activities within |-mile of 
bald eagle winter roosts, which could cause increased stress 
and/or displacement of animals during the critical time period 
(November | to April 1). 


A waiver may be granted if new habitat studies, in coordination 
with the WGFD and FWS, conclude that winter roosts affected 
by this stipulation are no longer used by bald eagles. 


An exception may be granted if seasonal conditions are such that 
the bald eagles have moved out of and are not using the winter 
roost during the particular year. 


A modification of the stipulation may be granted if new habitat 
studies show that a portion of the area is not used as winter 
roosts. 


SLT provide for delay of activities for up to 60 days. Because 
the critical period extend for about 150 days, the SLT would not 
be adequate. The No Lease option or an NSO were deemed to be 
overly restrictive because operations conducted outside the win- 
ter period would have minimal effects on bald eagles. 


Bald Eagle Winter Roosts 

Timing Limitation 

To preclude new surface-disturbing activities within |-mile of 
bald eagle winter roosts, which could cause increased stress 


and/or displacement of animals during the critical time period 
(November | to April 1). 


A waiver may be granted if new habitat studies, in coordination 
with the WGFD and FWS, conclude that winter roosts affected 
by this stipulation are no longer used by bald eagles. 


An exception may be granted if seasonal conditions are such that 
the bald eagles have moved out of and are not using the winter 
roost during the particular year. 


A modification of the stipulation may be granted if new habitat 
studies show that a portion of the area is not used as winter 
roosts. 


SLT provide for delay of activities for up to 60 days. Because 
the critical period extend for about 150 days, the SLT would not 
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be adequate. The No Lease option or an NSO were deemed to 
be overly restrictive because operations conducted outside the 
winter period would have minimal! effects on bald eagles. 


On public lands, surface development will be prohibited on an area from % to | 
mile of known or discovered nests. The specific distance and dimensions of the 
area on which surface development will be prohibited will be deiesmined on a 
case-by-case basis after consultation with the USFWS in accordance with the 


Endangered Species Act. 


Thunder Basin National Grassland 


Two distinct sets of stipulations are presented below. Currently, the 1985 LRMP 
for the TBNG (FS 1985) and the 1994 oil and gas leasing analysis and EIS (FS 
1994) provide the direction for the management of oil and gas on the TBNG. 
However, the FS prepared a new LRMP for the TBNG in 2001. A decision on 
this proposed LRMP is expected early in 2002. Because this decision may be to 
implement the new 2001 LRMP, the stipulations associated with both LRMPs are 
presented below. 


Current Land and Resource Management Plan (1985) 
Resource: Wildlife 


Stipulation: Timing Limitation 


Objective: To prevent oi] and gas activities from causing degradation of the 
crucial wildlife habitat for Forest Plan Management Indicator 
Species, surface occupancy or use is subject to the following op- 
erating constraints: 


1. No activities shall be allowed within one mile of an active 
bald eagle nest or peregrine falcon nest from February | to 
July 31, if they would cause nesting failure or abandonment. 


2. No activities shall be allowed within one-quarter mile of an 
active golden eagle nest form February | to July 31, if they 
would cause nesting failure or abandonment. 


3. No activities shall be allowed within one-quarter mile of an 
active ferruginous hawk, Swainson’s hawk, goshawk, osprey 
or prairie falcon nest from March | to July 31, if they would 
cause nesting failure or abandonment. 


4. No activities shall be allowed within one-quarter mile of any 
rookery from March | to July 31, if they would cause aban- 
donment of the rookery, unless specific practices are suc- 
cessfully implemented to maintain or increase the opportuni- 
ties at other rookery sites. 


Waiver: Waivers will be considered in accordance with the requirements 


of Title 36 Code of Federal Regulations Part 228. Environmental 
analysis meeting the requirements of NEPA will be conducted in 
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Exception: 


Modification: 


Justification: 


Waiver: 


considering the request. The Deciding Officer's decision will be 
based on this information. 

Exceptions will be considered in accordance with the require- 
ments of Title 36 Code of Federal Regulations Part 228. Envi- 
ronmental analysis meeting the requirements of NEPA will be 
conducted in considering the request. The Deciding Officer's de- 
cision will be based on this information. 

Modifications will be considered in accordance with the re- 
quirements of Title 36 Code of Federal Regulations Part 228. 
Environmental analysis meeting the requirements of NEPA will 
be conducted in considering the request. The Deciding Officer’s 
decision will be based on this information. 

Forest Plan direction pages III-29 thru III-36. Allowing devel- 
opment in crucial wildlife habitat for Management Indicator 
Species without special consideration generates an unacceptable 
risk of causing habitat degradation. Additionally many of the 
Management Indicator Species are protected by law and the 


Stipulation is to insure compliance with these laws. 


Wildlife 
Controlled Surface Use 


To prevent degrading crucial wildlife habitat for Forest Plan 
Management Indicator Species by oil and gas activities, surface 
occupancy or use is subject to the following operating con- 
straints. 


1. No activities shall be allowed within one-half mile of an ac- 
tive bald eagle or peregrine falcon nest at any time if they 
would cause disturbance of the adult birds on the nest. 


2. No activities shall be allowed within 300 feet of any ferrugi- 
nous hawk, Swainson’s hawk, goshawk, osprey or praine 
falcon nest at any time if they would cause nest abandon- 
ment, unles. | .ific practices are successfully implemented 
to maintain or increase nesting opportunities at other sites. 
This does not apply to existing surface occupancies. 

3. New roads or other developments shall be place out of sight 
of the existing raptor nest if possible, unless specific prac- 
tices are successfully implemented to maintain or increase 
nesting opportunities. 

4. No activities shall be allowed within one-quarter mile of a 
sage grouse or sharp-tailed grouse lek at any time if they 
would cause abandonment of the lek, unless specific prac- 
tices are successfully implemented to maintain or increase 
the existing habitat capability for grouse. 


Waivers will be considered in accordance with the requirements 


of Title 36, Code of Federal Regulations Part 228. Environ- 
mental analysis meeting the requirements of NEPA will be con- 


5-20 PRB O& G DEIS 


642 


Chapter 5 — Land Use Planning and Management 


Modification: 


Justification: 


Waiver: 


ducted in considering the request. The Deciding Officer's deci- 
sion will be based on this informatior. 

Exceptions will be considered in accordance with the require- 
ments of Title 36, Code of Federal Regulations Part 228. Envi- 
ronmental analysis meeting the requirernents of NEPA will be 
conducted in considering the request. The Deciding Officer's de- 
cision will be based on this information. 

Modifications will be considered in accordance with the re- 
quirements of Title 36, Code of Federal Regulations Part 228. 
Environmental analysis meeting the requirements of NEPA will 
be conducted in considering the request. The Deciding Officer's 
decision will be based on this information. 

Forest Plan direction pages III-29 thru Ill-36. Allowing devel- 
opment in crucial wildlife habitat for Management Indicator 
Species without special consideration generates an unacceptable 
nsk of causing habitat degradation. Additionally, many of the 
Management Indicator Species are protected by law and the 
stipulation is to insure compliance with these laws. 

Wildlife 

Controlled Surface Use 


To prevent degrading crucial wildlife habitat for Forest Plan 

Management Indicator Species by oi! and gas activities and, in 

response to public comment, to protect golden eagle nests. any- 

time within 300 feet, surface occupancy or use 1s subject to the 
following operating constraints: 

1. No activities shall be allowed within one-half mile of an ac- 

tive bald eagle or peregrine falcon nest at any time if they 

would cause disturbance of the adult birds on the nest. 

No activities shall be allowed within 300 feet of any ferrugi- 

nous hawk, Swainson’s hawk, goshawk, osprey or prairie 

falcon nest at any time if they would cause nest abandon- 
ment, unless specific practices are successfully implemented 
to maintain of increase nesting opportunities at other sites. 

This does not apply to existing surface occupancies. 

3. New roads or other developments shall be place out of sight 
of the existing raptor nest if possible, unless specific prac- 
tices are successfully implemented to maintain or increase 
nesting Opportunities. 

4. No activities shall be allowed within one-quarter mile of a 
sage grouse or sharp-tailed grouse lek at any time if they 
would cause abandonment of the lek, unless specific prac- 
tices are successfully implemented to maintain or increase 
the existing habitat capability for grouse. 


to 


Waivers will be considered in accordance with the requirements 
of Title 36 Code of Federal Regulations Part 228. Environmental 
analysis meeting the requirements of NEPA will be conducted in 
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Exception: 


Modification: 


Justification: 


Warver: 


Exception: 


Modification: 


considering the request. The Deciding Officer's decision will be 
based on this information. 

Exceptions will be considered in accordance with the require- 
ments of Title 36 Code of Federal Regulatsons Part 228. Envi- 
ronmental analysis meeting the requirements of NEPA will be 
conducted in considering the request. The Deciding Officer's de- 
cision will be based on this information. 

Modifications will be considered in accordance with the re- 
quirements of Title 36 Code of Federal Regulations Pan 228. 
Environmental analysis meeting the requirements of NEPA will 
be conducted in considering the request. The Deciding Officer's 
decision will be based on this mformation. 

Forest Plan direction pages I1/-29 thru Ill-36. Allowing devel- 
opment in crucial wildlife habitat for Management Indicator 
Species withoul special consideration generates an unacceptable 
risk of causing habsat degradation. Additionally, many of the 
Management Indicator Species are protected by law and the 
stipulation 1s to insure compliance with these laws. 

Soil and WV ater 

Controlled Surface Use 

To prevent land slides and mass soil movements being caused by 
oil and gas activities, surface occupancy or use is subject to the 
following operating constraints: 

On areas identified as having a high potential for soil mass wast- 
ing and on unstable areas with slopes greater than 34 percent but 
less than 60 percent no surface occupancy will be allowed 
unless: 


No other reasonable alternatives exist. and 


ht 1s established to the authorized officer's satesfaction. that 
the site specific design for the facilities will not cause mas- 
sive soil movement. 


we > 


Waivers will be considered in accordance with the requirements 
of Title 36. Code of Federal Regulations Part 228. Environ- 
mental analysis meeting the requirements of NEPA will be con- 
ducted in considering the request. The Deciding Officer's deci- 
sion will be based on this information. 

Exceptions will be considered in accordance with the require- 
ments of Title 36, Code of Federal Regulations Part 22%. Envi- 
ronmental analysis meeting the requirements of NEPA will be 
conducted in considering the request. The Deciding Officer's de- 
cision will be based on this information. 

Modification will be considered in accordance with the rquire- 
ments of Title 36, Code of Federal Regulations Pant 228. Envi- 
ronmental analysis meeting the requirements of NEPA will be 
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conducted in considermg the request. The Deciding Officer's de- 
cision will be based on this njormation. 


Justificanon: Forest Plan direction, Page I1J-5%, hem c, page 1-59, hems c.! 
and c.2. and pages 11-74 through 11-76. Areas wathin the classi- 
ficauon of “mass wasting potential areas” and slopes under 
60 percent and over 34 percent that are unstable. Lisung these ar- 
eas for the development of the oi] and gas resource generates 2 
nsk of massive soil movement. 


Resource: Seil and W ater 
Supulation: Controlled Surface Use 


Objective: To prevent oi] and gas activities causing a significant and per- 
manent decrease in soil productivity. surface @ccupancy oT use ts 
subject to the followimg operating constramts: 


On areas identified as having a high potential for soil mass wast- 
ing and on unstable areas with slopes greater than 34 percent bul 
less than 60 percent no surface occupancy will be allowed 
unless: 


|. No other reasonable alternatives exost. and 


>. kh os established to the authorized officer's satusiachien. that 
the site specific design for the facilites wil! not cause mas- 
sive soil movement 


Waiver: Waivers wil] be considered in acoordance wath the requirements 
of Title 36, Code of Federal Regulations Pan 22k. bnviren- 
mental analysis meetung the requirements of NEPA will be can- 
ducted in considering the request. The Deciding Officer's deci- 
sion will be based on this information 


Exception: Excepuions will be considered in acoordance with the reguire- 
ments of Title 36, Code of Federal Regulations Pan 22%. bnv- 
ronmenta! analysis meetung the requirements of NEPA will he 
conducted in considering the request. The Deciding Officer's de- 


crsion will be based on this information 


Modification: Mod:fication wil] be considered im accordance with the require- 
ments of Title 36, Cade of Federal Regulations Pan 22%. bnvi- 
ronmental analysis meeting the requirements of NEPA will be 
conducted in considenng the request. The Deciding Officer 's ¢e- 
cision will be based on this information 


Justification: Forest Plan direction, Page 1)-58. hem c. page 111-59. liems c. | 
and ¢.2. and pages 111-74 through 11)-76. Areas wathin the classi- 
ficanon of “mass wasting potential areas” and slopes under 54 
percem are unstable if disturned significantiv. Using these areas 
for the development of the on! and gas resources. mcludiny roads 
and pipelines. requires special consideration 


Rapanan soils are sensitive and casily damaged. Using these ar 
eas for the development of the oi] and gas resource. mcluding 
reads and pipelines. requires special consideration 
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Resource: 
Stipulation: 


Objective: 


Soil and Water 
Controlled Surface Use 


To prevent oil and gas activities from causing degradation of the 
riparian, playas, floodplains and wetland values, surface occu- 
pancy or use if subject to the following operating constraints: 


1. No other reasonable alternatives exist and 


2. It is established to the authorized officer’s satisfaction that 
the development will meet Forest Plan Standards and Guide- 
lines about riparian, playas, floodplains and wetland areas. 


a. Design activities to protect and manage the riparian 
ecosystem. 


1. Initiate timely and effective rehabilitation of dis- 
turbed areas. Restore riparian areas so that a vegeta- 
tion ground cover or suitable substitute protects the 
soil from erosion and prevents increased sediment 
yield. 

Maintain the integrity of the ecosystem including 
quantity and quality of water. 


' 


b. Locate oil and gas activities away from the water’s edge 
or outside the riparian areas, playas, wetlands, and 
floodplains unless alternatives have been assessed and 
determined to be more enviionmentally damaging. If 
necessary to locate activities in these areas, then: 


3. Deposit no waste material (silt, sand, gravel, soil, 
slash, debris, chemicals, or other material) below high 
water lines, in riparian areas, in areas immediately ad- 
jacent to riparian areas or in natural drainageways 
(draws, land surface depressions or other area where 
overland flow concentrates and flows directly into 
streams or lakes) 


4. Prohibit the depositing of soil material from drilling, 
processing or site preparation in natural drainage- 
ways. 

5. Locate the lower edge of disturbed or deposited soil 
banks outside the active floodplain. 


6. Prohibit stockpiling of topsoil or any other disturbed 
soil in the active floodplain. 


7. Locate drilling mud pits outside mparian areas, pla- 
yas, wetlands, and floodplains. If location is unavoid- 
able in these areas, seal and dike all pits to prevent 
leakage. 


8. Drain and restore roads, pads and drill sties immedi- 
ately after use is discontinued. Revegetate to 80 per- 
cent of ground cover in the first year. Provide surface 
protection during stormflow and snowmelt runoff 
events. 


5-24 PRB O& G DEIS 


646 


Chapter 5 — Land Use Planning and Management 


in, or immediately adjacent to riparian areas, playas, 
wetlands and floodplains. Facilities will be located a 
sufficient distance form the water’s edge so that 
sediment entering the water is minimized. 


10. Gravel pits shall be rehabilitated to simulate a natural 
riparian/aquatic situation if permitted in riparian 
zones. 


a a, OE MITT, 


i 9. Avoid constructing roads, drill pads and tank batteries 


11. Do not parallel streams when road location must oc- 
cur in riparian areas except where absolutely neces- 
sary. Cross streams at right angles. Locate crossings 
at points of low bank slope and firm surfaces. 


c. Riparian areas, playas, floodplains and wetlands; will 
not exceed a visual quality objective (VQO) of partial re- 
tention. This visual management system, as well as the 
terms partial retention and visual quality objective, are 
explained in the Forest Service manuals and handbooks. 


Waiver: Waivers will be considered in accordance with the requirements 
of Title 36, Code of Federal Regulations Part 228. Environ- 
mental analysis meeting the requirements of NEPA will be con- 
ducted in considering the request. The Deciding Officer’s deci- 
sion will be based on this information. 


Exception: Exceptions will be considered in accordance with the require- 
ments of Title 36, Code of Federal Regulations Part 228. Envi- 
ronmental analysis meeting the requirements of NEPA will be 
conducied in considering the request. The Deciding Officer's de- 
cision will be based on this information. 


Modification: Modifications will be considered in accordance with the re- 
| quirements of Title 36, Code of Federal Regulations Part 228. 
Environmental analysis meeting the requirements of NEPA will 
| be conducted in considering the request. The Deciding Officer’s 
decision wiil be based on this information. 


Justification: Forest Plan direction pages III-51 through III-53 and pages III- 
74 through III-76. Riparian areas, playas, floodplains and wet- 
lands are sensitive. Utilizing them for the development of the oil 
and gas resource without special consideration causes an unac- 
ceptable risk of degradation of their values. 


Resource: Soil and Water 
Stipulation: No Surface Occupancy 


Objective: To prevent oil and gas activities form causing land slides and 
similar massive soil movements, no surface oc .upancy or use 1s 
allowed on the lands described below: 


This stipulation is to be applied to the mass wasting potential ar- 
eas with slopes of, or over 60 percent as identified on the Project 
map Kecord for the Oil and Gas Leasing EIS (1:24,000 Soils 
maps). 
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In general, larger areas meeting these criteria are located on side 
slopes of the Rochelle Hills, Miller Hills, Red Hills, HA Divide, 
Cow Creek Buttes and portions of the Spring Creek unit. Areas 
less than 40 acres meeting these criteria are scattered throughout 
the National Grassland. 


Waiver: Waiver will be considered in accordance with the requirements 
of Title 36, Code of Federal Regulations Part 228. Environ- 
mental analysis meeting the requirements of NEPA will be con- 
ducted in considering the request. The Deciding Officer’s deci- 
sion will be based on this information. 


Exception: Exceptions will be considered in accordance with the require- 
ments of Title 36, Code of Federal Regulations Part 228. Envi- 
ronmental analysis meeting the requirements of NEPA will be 
conducted in considering the request. The Deciding Officer's de- 
cision will be based on this information. 


Modification: Modifications will be considered in accordance with the re- 
quirements of Title 36, Code of Federal Regulations Part 228. 
Environmental analysis meeting the requirements of NEPA will 
be conducted in considering the request. The Deciding Officer's 
decision will be based on this information. 


Justification: Forest Plan direction, Page II1-58, Item c, and page III-59, Items 
c.1. and c.2. Areas with a classification of “mass wasting poten- 
tial areas” and with slopes over 60 percent are unstable, using 
these areas for the development of the oil and gas resource 
causes an unacceptable risk of massive soil movement. 


Proposed Land and Resource Management Plan (2001) 
Resource: Water, Wetlands, Woody Draws, Riparian, and Floodplains 


Supulation: Controlled Surface Use 


Objective: To protect the biological and hydrologic features of riparian ar- 
eas, woody draws, wetlands, and floodplains. 


Waivers: This stipulation may be waived if the authorized officer deter- 
mines the entire leasehold no longer contains any riparian areas, 
woody draws, wetlands, or floodplains. 


Exceptions: — The authorizing officer may grant an exception to this stipulation 
if the operator submits a plan that demonstrates impacts from the 
proposed action are acceptable or can be adequately mitigated. 


Modifications: The boundaries of the stipulated area may be modified if the au- 
thorized officer determines that portions of the area do not in- 
clude riparian areas, woody draws, wetlands, and floodplains. 


Justification: | A CSU stipulation is needed to ensure minimal effects on ripar- 
ian areas, woody draws, wetlands, and floodplains. The No 
Lease option or an NSO stipulation were deemed to be overly re- 
strictive because operations could be conducted in a way that re- 
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sults in minimal effects on riparian areas, woody draws, wet- 
lands, and floodplains. 


Resource: Slopes Greater than 40 Percent 


Stipulation: 


Objective: 


Waivers: 


Exceptions: 


Modifications: 


Justification: 


Resource: 
Stipulation: 
Objective: 


Waivers: 


Exceptions: 


Modifications: 


Justification: 


No Surface Occupancy 


To protect soil resources from ‘oss of productivity, prevent ero- 
sion on steep slopes (greater than 40 percent), soil mass move- 
ment, and resultant sedimentation. 


This stipulation may be waived if the authorized officer deter- 
mines conditions have changed and the entire leasehold no 
longer contains any slopes greater than 40 percent. 


The authorizing officer may grant an exception to this stipulation 
if the operator submits a plan that demonstrates impacts from the 
proposed action are acceptable or can be adequately mitigated. 


The boundaries of the stipulated area may be modified if the au- 
thorizing officer determines that portions of the area do not in- 
clude slopes greater than 40 percent. 


A NSO stipulation is needed to ensure minimal effects on slopes 
greater than 40 percent. The No Lease option was deemed to be 
overly restrictive because operations could be conducted in a 
way that results in minimal effects on slopes greater than 40 per- 
cent. 


Fossils 
Controlled Surface Use 


¥ > protect fossils and immediate environment of the site, includ- 
ing inherent scientific, natural historic, interpretive, educational, 
and recreational values for the area potentially affected. 


No conditions for a waiver are anticipated, and approval of a 
waiver would be unlikely. 


The authorizing officer may grant an exception to this stipulation 
if the operator submits a plan that demonstrates impacts from the 
proposed action are acceptable or can be adequately mitigated. 


The boundaries of the stipulated area may be modified if the au- 
thorizing officer determines that portions of the area do not in- 
clude significant fossils. 


A CSU stipulation is needed to ensure minimal effects on sig- 
nificant fossils. The No Lease option or an NSO stipulation were 
deemed to be overly restrictive because operations could be con- 
ducted in a way that results in minimal effects on fossils. 
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Resource: 
Stipulation: 
Objective: 


Waivers: 


Exceptions: 


Modifications: 


Justification: 


Resource: 


Stipulation: 


Objective: 


Waivers: 


Exceptions: 


Modifications: 


Ferruginous Hawk and Swainson’s Hawk Nests 
Timing Limitation 
To prevent reduced reproductive success, new surface-disturbing 


activities are prohibited from March | through July 31 within 2- 
mile of ferruginous and Swainson’s hawk nests. 


This stipulation may be waived if the authorized officer deter- 
mines conditions have changed and all nests within the leasehold 
or within the stipulated distance from the leasehold are known to 
have been unoccupied during each of the previous 7 years. 


The authorizing officer may grant an exception to this stipulation 
if the operator submits a plan that demonstrates impacts from the 
proposed action are acceptable, can be adequately mitigated, or 
if all nests within the leasehold or within the stipulated distance 
from the leasehold are known to have been unoccupied during 
each of the previous 7 years. 


The boundaries of the stipulated area mzy be modified if the au- 
thorizing officer determines that portions of the area include 
nests or nest site(s) known to have been unoccupied during each 
of the previous 7 years. 


SLT provide for delay of activities for up to 60 days. Because 
the critical period extend for about 150 days, the SLT would not 
be adequate. The No Lease option or an NSO were deemed to be 
overly restrictive because operations conducted outside the nest- 
ing period would have minimal effects on ferruginous and 
Swainson’s hawks. 


Golden Eagle Nests 


Surface use is prohibited from February | through July 31 within 
0.50 miles (line of sight) of golden eagle nests. 


To prevent reduced reproductive success, new surface-disturbing 
activities are prohibited from February | through July 31 within 
¥2-mile of golden eagle nests. 


This stipulation may be waived if the authorized officer deter- 
mines conditions have changed and all nests within the leasehold 
or within the stipulated distance from the leasehold are known to 
have been unoccupied during each of the previous 7 years. 


The authorizing officer may grant an exception to this stipulation 
if the operator submits a plan that demonstrates impacts from the 
proposed action are acceptable, can be adequately mitigated, or 
if all nests within the leasehold or within the stipulated distance 
from the leasehold are known to have been unoccupied during 
each of the previous 7 years. 


The boundaries of the stipulated area may be modified if the au- 
thorizing officer determines that portions of the area include 
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Justification: 


Resource: 
Stipulation: 


Objective: 


Waivers: 


Exceptions: 


Modifications: 


Justification: 


Resource: 
Stipulation: 


Objective: 


Waivers: 


nests or nest site(s) known to have been unoccupied during each 
of the previous 7 years. 


SLT provide for delay of activities for up to 60 days. Because 
the critical period extend for about 180 days, the SLT would not 
be adequate. The No Lease option or an NSO were deemed to be 
overly restrictive because operations conducted outside the nest- 
ing period would have minimal effects on golden eagles. 


Merlin Nests 
Timing Limitation 
To prevent reduced reproductive success, new surface-disturbing 


activities are prohibited from April | through August 15 within 
¥2-mile of merlin nests. 


This stipulation may be waived if the authorized officer deter- 
mines conditions have changed and all nests within the leasehold 
or within the stipulated distance from the leasehold are known to 
have been unoccupied during each of the previous 7 years. 


The authorizing officer may grant an exception to this stipulation 
if the operator submits a plan that demonstrates impacts from the 
proposed action are acceptable, can be adequately mitigated, or 
if all nests within the leasehold or within the stipulated distance 
from the leasehold are known to have been unoccupied during 
each of the previous 7 years. 


The boundaries of the stipulated area may be modified if the au- 
thorizing officer determines that portions of the area include 
nests or nest site(s) known to have been unoccupied during each 
of the previous 7 years. | 


SLT provide for delay of activities for up to 60 days. Because 
the critical period extend for about 140 days, the SLT would not 
be adequate. The No Lease option or an NSO were deemed to be 
overly restrictive because operations conducted outside the nest- 
ing period would have minimal effects on merlins. 


Sage Grouse Display Grounds 

Timing Limitation 

To prevent abandonment of display grounds and reduced repro- 
ductive success, surface use is prohibited from March | through 
June 15 within 2 miles (line of sight) of a sage grouse display 


ground, and noise from production facilities must not exceed 
49 decibels (10 dBA above background noise) at the display 


ground. 


This stipulation may be waived if the aut’ © .zed officer deter- 
mines conditions have changed and all disp:.y grounds within 
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Exceptions: 


Modifications: 


Justification: 


Resource: 
Stipulation: 


Objective: 


Waivers: 


Exceptions: 


Modifications: 


Justification: 


Resource: 


Stipulation: 


Objective: 


the leasehold or within the stipulated distance from the leasehold 
have not been used during the past 5 breeding seasons. 


The authorizing officer may grant an exception to this stipulation 
if the operator submits a plan that demonstrates impacts from the 
proposed action are acceptable or can be adequately mitigated. 
An exception may be granted if the display ground has not been 
used by May | of the current year. 


The boundaries of the stipulated area may be modified if the au- 
thorizing officer determines that portions of the area do not in- 
clude any display grounds that have been used during the past 5 
breeding seasons. 


SLT provide for delay of activities for up to 60 days. Because 
the critical period extend for about 110 days, the SLT would not 
be adequate. The No Lease option or an NSO were deemed to be 
overly restrictive because operations conducted outside the nest- 
ing period would have minimal effects on the sage grouse. 


Mountain Plover 
Timing Limitation 
To prevent reduced reproductive success, surface use is prohib- 


ited from March 15 through July 31 within 0.25 miles (line of 
sight) of a mountain plover nests or nest aggregation areas. 


This stipulation may be waived if the authorized officer deter- 
mines conditions have changed and there are no nests or nest ag- 
gregation areas within the leasehold or within the stipulated dis- 
tance from the leasehold. 


The authorizing officer may grant an exception to this stipulation 
if the operator submits a plan that demonstrates impacts from the 
proposed action are acceptable or can be adequately mitigated. 
An exception may be granted if the nest or nest aggregation area 
has not been used by June 10 of the current year. 


The boundaries of the stipulated area may be modified if the au- 
thorizing officer determines that portions of the area do not in- 
clude mountain plover nests and nesting areas. 


SLT provide for delay of activities for up to 69 days. Because 
the critical period extend for about 140 days, the SLT would not 
be adequate. The No Lease option or an NSO were deemed to be 
overly restrictive because operations conducted outside the nest- 
ing period would have minimal effects on mountain plovers. 


Swift Fox Dens (TL) 
Timing Limitation 


To prevent den abandonment and reduced reproductive success, 
new surface-disturbing activities are prohibited from March | 
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Waivers: 


Exceptions: 


Modifications: 


Justification: 


Resource: 


through August 31 within 0.25 mile (line of sight) of swift fox 
dens. 


This stipulation may be waived if the authorized officer deter- 
mines conditions have changed and there are no dens within the 
leasehold or within the stipulated distance from the leasehold. 


The authorizing officer may grant an exception to this stipulation 
if the operator submits a plan that ¢ emonstrates impacts from the 
proposed action are acceptable or can be adequately mitigated. 


The boundaries of the stipulated area may be modified if the au- 
thorizing officer determines that pon.ons of the area do not in- 
clude swift fox dens. 


SLT provide for delay of activities for up to 60 days. Because 
the critical period extend for about 180 days, the SLT would not 
be adequate. The No Lease option or an NSO were deemed to be 
overly restrictive becausc operations conducted outside the nest- 
ing period would have minimal effects on swift foxes. 


Mountain Plover Habitat 


Stipulation: Controlled Surface Use 


Objective: 


Waivers: 


Excentions: 


Modifications: 


Justification: 


To prevent reductions in reproductive success, operations in 
mountain plover nesting and brooding habitat are subject to the 
following constraints: 


» Limit oil and gas development to no more than one loca- 
tion per 80 acres. 


» Suitable mountain plover habitat lost because of new fa- 
cilities must be replaced within | year. 


» Access for routine maintenance of oil and gas facilities in 
mountain plover nesting and brooding habitat will be be- 
tween 9 am and 5 pm. This does not apply to emergency 
repairs. 

» If it is necessary to place a new road in a prairie dog col- 
ony, align the road to minimize habitat loss. 


No conditions for a waiver are anticipated, and approval of a 
waiver would be unlikely. 


No conditions for an exception are anticipated, and approval of 
an exception would be unlikely. 


The boundary of the stipulated area may be modified if the au- 
thorizing officer determines that portions or the area do not con- 
tain active prairie-dog colonies. 


A CSU stipulation is needed to ensure minimal effects on moun- 


tain plover habitat. The No Lease option or an NSO stipulation 
were deemed to be overly restrictive because operations could be 
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Resource: 
Stipulation: 
Objective: 


Waivers: 


Exceptions: 


Modifications: 


Justification: 


Resource: 
Stipulation: 


Objective: 


Waivers: 


Exceptions: 


Modifications: 


Justification: 


conducted in a way that results in minimal effects on mountain 
plovers. 


Mountain Plover Nests and Nesting Areas 
No Surface Occupancy 


To prevent reduced reproductive success and adverse habitat 
loss, no surface occupancy or use is allowed within 0.25 miles of 
known mountain plover nests or nesting areas. 


No conditions for a waiver are anticipated, and approval of a 
waiver would be unlikely. 


No conditions for an exception are anticipated, and approval of 
an exception would be unlikely. 


The boundary of the stipulated area may be modified if the au- 
thorizing officer determines that portions or the area du not con- 
tain active black-tailed prairie dogs colonies. 


An NSO stipulation is needed to ensure minimal effects on 
mountain plover nests and nesting areas. The No Lease option or 
was deemed to be overly restrictive because operations could be 
conducted in a way that results in minima! effects on mountain 
plover nests and nesting areas. 


Bald Eagle Nests 
No Surface Occupancy 


To prevent reduced reproductive success and adverse habitat 
loss, no surface occupancy or use.is allowed within 1.0 mile (line 
of sight) of bald eagle nests. 


This stipulation may be waived if the authorized officer deter- 
mines conditions have changed anc .i: nests within the leasehold 
or within the stipulated distance from ihe leasehold are known to 
have been unoccupied during each 0/ the previous 7 years. 


The authorizing officer may grant an exception to this stipulation 
if the operator submits a plan that demonstrates impacts from the 
proposed action are acceptable or can be adequately mitigated. 


The boundaries of the stipulated area may be modified if the au- 
thorizing officer determines that portions of the area include 
nests or nest site(s) known to have been unoccupied during each 
of the previous 7 years. The boundary of the stipulated area may 
also be modified if the authorized officer determines that por- 
tions of the area can be occupied without adversely affecting the 
eagles. 


An NSO stipulation is needed to ensure minimal effects on bald 
eagle nests. The No Lease option or was deemed to be overly re- 
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Resource: 


Stipulation: 


Objective: 


Waivers: 


Exceptions: 


Modifi aaons: 


Justification: 


Resource: 


Stipulation: 


Objective: 


Waivers: 


strictive because operations could be conducted in a way that re- 
sults in minimal effects on bald eagle nests. 


Golden Eagle, Merlin, Ferruginous Hawk, Swainson’s tiawk, 
and Burrowing Owl Nests 


No Surface Occupancy 


To prevent reduced reproductive success and adverse habitat 
loss, no surface occupancy or use is allowed within 0.25 mile 
(line-of-sight) of golder « .:le, merlin, ferruginous hawk, Swain- 
son’s hawk, or burrowing ow! nests. 


This stipulation may be waived if the authorized officer deter- 
mines conditions have changed and all nests within the leasehold 
or within the stipulated distance from the leasehold are known to 
have been unoccupied during each of the previous 7 years. 


The authorizing officer may grant an exception to this stipulation 
if the operator submits a plan that demonstrates impacts from the 
proposed action are acceptable or can be adequately mitigated. 


The boundaries of the stipulated area may be modified if the au- 
thorizing officer determines that portions of the area include 
nests or nest site(s) known to have been unoccupied during each 
of the prev'~us 7 years. The boundary of the stipulated area may 
also be mcdified if the authorized officer determines that por- 
tions of the area can be occupied without adversely affecting 
these raptors. 


An NSO stipulation is needed to ensure minimal effects on 
golden eagle, merlin, ferruginous hawk, Swainson’s hawk, and 
burrowing owl nests. The No Lease option or was deemed to be 
overly restrictive because operations could be conducted in a 
way that results in minimal effects on golden eagle, merlin, fer- 
ruginous hawk, Swainson’s hawk, and burrowing ow] nests. 


Sharp-tailed Grouse and Sage Grouse Display Grounds 


no surface occupancy or use is allowed within 0.25 mile (line-of- 
sight) of a sharp-tailed grouse or sage grouse display ground. 


To prevent abandonment of display grounds, reduced reproduc- 
tive success, and adverse habitat ioss, no surface occupancy or 
use is allowed within 0.25 mile (line-of-sight) of a sharp-tailed 
grouse or sage grouse display ground. 


This stipulation may be waived if the authorized officer deter- 
mines conditions have changed and all display grounds within 
the leasehold or within the stipulated distance of the leasehold 
have not been used during the last 2 breeding seasons (sharp- 
tailed grouse) or 5 breeding seasons (sage grouse). 
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Exceptions: 


Modifications: 


Justification: 


Resource: 
Stipulation: 


Objective: 


Waivers: 


Exceptions: 


Modifications: 


Justification: 


The authorizing officer may grant an exception to this stipulation 
if the operator submits a plan that demonstrates impacts from the 
proposed action are acceptable or can be adequately mitigated. 


The boundaries of the stipulated area may be modified if the au- 
thorizing officer determines that portions of th ~rea do not in- 
clude any display grounds that have been used during the last 2 
breeding seasons (sharp-tailed grouse) or 5 breeding seasons 
(sage grouse). The boundary of the stipulated area may also be 
modified if the authorized officer determines that portions of the 
area can be occupied without adversely affecting sage grouse 
and the display grounds. 


An NSO stipulation is needed to ensure minimal effects on 
sharp-tailed grouse or sage grouse display grounds. The No 
Lease option or was deemed to be overly restrictive because op- 
erations could be conducted in a way that results in minimal ef- 
fects on sharp-tailed grouse or sage grouse display grounds. 


Moderate Scenic Integrity Objective (SIO) Areas 
Controlled Surface Use 


To maintain the scenic integrity objective (SIO) for areas identi- 
fied as moderate, surface occupancy and use is subject to opera- 
tional constraints to maintain a landscape character that is no 
more than slightly altered. Noticeable deviations must remain 
visually subordinate to the landscape character being viewed. 


No conditions for a waiver are anticipated, and approval of a 
waiver is unlikely. 


No conditions for an exception are anticipated, and approval of 


an exception is unlikely. 


The boundaries of the stipulated area may be modified if the au- 
thorizing officer determines that portions of the area do not in- 
clude moderate SIO areas. 


A CSU stipulation is needed to ensure minimal effects on mod- 
erate scenic integrity objective areas. The No Lease option or an 
NSO stipulation were deemed to be overly restrictive because 
operations could be conducted in a way that results in minimal 
effects on moderate scenic integrity objective areas. 


Proposed Stipulations 


Buffalo Field Office Area 


None 
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Casper Field Office Area 


None 


Thunder Basin National Grassland 


Same as those proposed under the 2001 Final Land and Resource Management 
Plan. 


Proposed Plan Amendments 


Buffalo and Platte River Resource Management 
Plans 


The Agency Preferred Alternative would result in an amendment to the Buflalo 
and Platte River RMPs. The RMP decisions with this alternative would be to 
continue oil and gas exploration and development including coal bed methane at 
the higher level of intensity evaluated in tnis alternative and including new miti- 
vation Measures. 


Thunder Basin National Grassland 


None 
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State of Wyoming agencies cooperating in the analysis include the 


. gencies, companies, and organizations consulted by the BLM, FS, and 
following: 


Apache Tribe of Oklahoma 

Blackfeet Tribal Business Council 

BLM — Montana 

Cheyenne and Arapaho Business Committee 
Cheyenne River Sioux Tribal Council 
Confederated Salish and Kootenai Tribal Council 
Crow Creek Lakota Tribal Council 

Crow Tribal Administration 

Crow Tribal Council 

Flandreau Santee Lakota Executive Comm. 
Fort Belknap Community Council 

Fort Peck Tribal Executive Board 

Kiowa Tribe of Oklahoma 

Lower Brule Lakota Tribal Council 
Northern Arapaho Business Council 
Northern Cheyenne Tribal Council 
Powder River Energy Corporation 
Rosebud Sioux Tribal Council 

Shoshone Business Council 
Sisseton-Wahpeton Lakota Tribal Council 
Spirit Lake Lakota Tribal Council 
Standing Rock Lakota Tribal Council 
Three Affiliated Tribes Business Council 
Turtle Mountain Chippewa 

U.S. Environmental Protection Agency 
Western Gas Resources, Inc. 

Wyoming Outdoor Council 

Yankton Lakota Tribe 
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his EIS was prepared by Greystone, a third-party contractor, under the 

direction of the BLM. Representatives from the cooperating agencies 
contributed to and participated in the NEPA process. Technical input regarding 
the proposed project was provide by the Companies. Table 7—1 through Table 7- 
6 present the names of individuals and their area or areas of responsibility from 
the BLM, FS, Greystone, Applied Hydrology Associates, Inc., and Argonne 
National Laboratories who were involved in the preparation of this EIS. Brief 
biographical information also is presented. 


Table 7-1 U.S. Department of Interior, Bureau of Land Management 
RET AES Ta LT SSN EC I I OE 


Name Project Responsibility 
Buffalo Field Office 
Paul Beels Project Manager 
Jim Baker Recreation Resources and GIS 
Elizabeth Burghard Cultural and Paleontological Resources 
BJ Earl Cultural and Paleontological Resources 
Willy Frank Minerals — Oil and Gas 
Larry Gerard Wildlife, Special Status, Fisheries, Vegetation, Wetlands, and 
Riparian 
Larry Grey Water Resources 
Steve Hannan Rangeland and Grazing 
Bob Harman Minerals- Oil and Gas 
John Kolnik Land Use 
Jerry Queen Geology 
Rob Wilson Cultural and Paleontological Resources 
Richard Zander Document Review 
Casper Field Office 
Chris Arthur Cultural and Paleontological 
Jim Bauer Reclamation and Minerals — Oil and Gas 
Mike Brogan Water Resources 
Eve Bennett Visual and Recreation Resources 
Nancy Doelger Minerals — Coal 
Charlie Fifield Rangeland and Grazing 
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Table 7-1 U.S. Department of Interior, Bureau of Land Management 


Name Project Responsibility 
Withe Fitzgerald Wildlife, Special Status Species, Fisheries 
Charlie Gaskill Minerals - Coal 
Joe Meyer Water, Soils, and Reclamation 
Glen Nebeker General Contact NEPA and Planning Conformance 
Randy Sorenson Land Use 
Bob Specht Geology and Minerals 
George Soehn Vegetation, Wetlands. Riparian 
Don Whyde Recreation Resources 
Wyoming State Office 
Susan Kaplan Air Quality 
Roy Allen Socioeconomics 
National Science and 
Technology Center 
Scott Archer Air Quality 


Table 7-2 U.S. Department of Agriculture, Forest Service 


Name Proyect Responsibility 

Joe Reddick Project Coordination 

JoAnne Homuth Proyect Coordination and Review 
Wilham Steenson NEPA Review 

Melody Holm Minerals Review 


Table 7-3 State, Local, and Cooperating Agencies 


Name Agency Position 

John Robitaille W yoming Business Council Minerals, Energy & 
Transportation Program 
Manager 

Steve Reynolds Wyoming Business Counc1! 

Don Christianson Wyoming Department of Director 

Agriculture 
Darla Potter Wyoming Department of Environmental Analyst 


Environmental Quality 


7-2 PRB O& G DEIS 


GLO 


: 
i 


Chapter 7 — Preparers and Contributors 


Table 7-3 State, Local, and Cooperating Agencies 


Name Agency Position 

Dennis Hemmer Wyoming Department of Director 
Environmental Quality 

Gary Beach Wyoming Department of Water Quality Division 
Environmental Quality Administrator 

John Wagner Wyoming Department of 
Environmental! Quality 

Tim Stark Wvoming Department of Environmental Services 
Transportation 

Tom Collins Wyoming Game and Fish Environmental Services 
Department Coordinator 

Lance Cook Wyoming Geological Survey State Geologist 

Carol Kruse Wyoming Office of Federal Planning Consultant 
Lands Planning 

Jule Hamilton Wyoming Office of Federal Planning Consultant 
Lands Planning 

Susan Child Wyoming Office of Federal Planning Consultant 
Lands Planning 

Tracy Williams Wyoming Office of Federal Planning Consultant 
Lands Planning 

Ron Amold Wyoming Office of State Lands Director 
and Investments 

Don Likwartz Wyoming Oi! and Gas Director 
Conservation Commission 

Dick Stockdale Wyoming State Engineer's Deputy Engineer 
Office 

Patrick Tyrrell Wyoming State Engineer's State Engineer 
Office 

Richard Curt Wyoming State Historic SHPO Director 
Preservation Office 

Mike Besson Wyoming Water Development Director 
Commission 


Marilyn Connolly 


Brenda Schiadweiler 


Mickey Steward 


Bill Welles 


Johnson County Commissioner 


Campbell County Conservation 
District 


CBMCC Coordinator 


Lake DeSmet Conservation 
District 
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Table 7-4 Greystone — Third Party Contractor 
A LS SEINE RNP A REN RT ERE, ENERO TEES, 


Name 


Proyect Responsibility 


Education 


Lucy Bambrey 


Sue Barker 


Kathryn Cloutier 


Kyle Davenport 


Sara Davis 


Don Douglas 


Steve Faulk 


Chuck Flonan 


Patrick Golden 


Mike Holle 


Mike Kolin 


Keary Mullins 


Mart Schweich 


Car! Spath 


Proyect Manager 


Cultural Resources 


Biological Resources 


Norse 


Biological Resources 


GIS 


Biological Resources 


GIS 


Cultural Resources 


B.A. Biology 
M_S. Terrestnail Ecology 
23 years of expenence 


M_ A Anthropology 

B.A. Socwlogy 

22 years expenence 

B.A. Environmental Biology 
11 years of expenence 


MS. Environmental 
Management Natural Resources 
B.A. Biology 

15 years expenence 

B.S. Environmental Scrence 

2 years of expenence 

B.S. Botany 

3 years of expenence 


M.S. Metecrology 
B.S. Metrology 
31 years of expenence 


M.S. Biology 

B.S. Biology 

6 years of expenence 

B.S. Natural Resource 

Management 

7 years of expenence 

B.A. Environmental Biology 

7 years of expenence 

B.S. Natural Resource Scrence 

Minor in Spatial Database 

Management Systems 
years of expenence 


M_S. Mining Engmeering 
Engineer or Mines 
32 years of expenence 


B.A. Environmental Biology 
6 vears of expenence 


B.S. Natural Resource 
Management 
6 years of expenence 


Ph.D. Anthropology 
M_A. Anthropology 
B.A. Anthropology 
30 years of expenence 
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Name Project Responssbelity Education 

Lisa Welch \ rsual and Recreational B.S. Earth Scsence 
Resources 10 vears expenence 

Kathy Wilkerson Geology. Minerals. and Water BS Geology 
Resources 2” years of expenence 


Table 7-5 Applied Hydrology Associates. Inc. — Sebcontractor 


Name Proyect Responssbulity Education 
Michaei Day Proyect Manager for MS. Hydrogeology 
ground~ ater modeling B.S. Geology. math Physics 
22 years of expenence 
Adam Bedard Groundwater Modeler BS Crvil Engsneenng 
6 years of expenence 
Art O Havre Surface W ater Quality Ph.D Forest Hydrology 
MS Hydrology 
B.S. Earth Resources W atershed 
management 
24 years of expenence 


Name Project Responssbslrty Education 

Kyong C. Chun A Quality Impact Assessment Ph.D Environmental Health 
Engineering 
 vears of expenence 

Young-soo Chang Aw Quality impact Modeling Ph.D. Chemical Engineering 
20 vears of expenence 
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Draft EIS 


he following list identifies the agencies, organizations, companies, and 
persons to whom the Draft EIS was sent. 


Federal and State Officials 

U.S. Senator Mike Enzi 

U.S. Senator Craig Thomas 

U.S. Representative Barbara Cubin 

Wyoming State Senator Bill Barton 

Wyoming State Senator John Schiffer 

Wyoming State Representative George McMurtrey, M.D. 


Federal Agencies 

Federal Energy Regulatory Commission 

U.S. Army Corps of Engineers (multiple offices) 

U.S. Department of Energy 

U.S. EPA, Office of Federal Activities 

U.S. EPA, Region VIII 

U.S. EPA, Office of Environmental Activities 

U.S. Department of Energy 

USDA, Forest Service (multiple offices) 

USDA, Natural Resources Conservation Service (multiple offices) 
USDI, Bureau of Indian Affairs (multiple offices) 

USDI, Bureau of Land Management (multiple offices) 
USDI, Bureau of Land Management, Denver Federal Center 
USDI, Bureau of Land Management, Division of Planning 
USDI, Bureau of Reclamation (multiple offices) 

USDI, Bureau of Reclamation, Denver Federal Center 
USDI, Fish & Wildlife Reference Service 

USDI, Fish and Wildlife Service (multiple offices) 

USDI, Geological Survey (multiple offices) 

USDI, Minerals Management Services 

USDI, National Park Service (multiple offices) 

USDI, Office of Environmental Policy and Compliance 
USDI, Office of Surface Mining (multiple offices) 
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USDI, Office of the Solicitor 
USDOD, Air Force Environmental, Safety and Occupational Health 


State Agencies 
Montana Department of Environmental Quality 
Wyoming Office of Federal Land Policy 


Local Agencies 
Campbell County Conservation District 
_ Campbell County Land Use Planning Commission 
Campbell County Planning Commission 
City of Gillette 
Converse County Conservation District 
Lake DeSmet Conservation District 
Powder River Conservation District 
Sheridan County Conservation District 


Tribal Organizations 

Apache Tribe of Oklahoma 

Blackfeet Tribal Business Council 
Cheyenne and Arapaho Business Committee 
Cheyenne River Sioux Tribal Council 
Confederated Salish and Kootenai Tribal Council 
Crow Creek Lakota Tribal Council 

Crow Tribal Administration 

Crow Tribal Council 

Flandreau Santee Lakota Executive Comm. 
Fort Belknap Community Council 

Fort Peck Tribal Executive Board 

Kiowa Tribe of Oklahoma 

Lower Brule Lakota Tribal Council 
Northern Arapaho Business Council 
Northern Cheyenne Tribal Council 

Rosebud Sioux Tribal Council 

Shoshone Business Council 
Sisseton-Wahpeton Lakota Tribal Council 
Spirit Lake Lakota Tribal Council 
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Standing Rock Lakota Tribal Council 
Three Affiliated Tribes Business Council 
Turtle Mountain Chippewa 

Yankton Lakota Tribe 


Organizations 

Citizens Oil & Gas Support Center 
Coal Bed Methane Coalition 

Gillette Area Groundwater Monitoring Org. 
Grass Roots Advocate 

Natural Resources Defense Council 
Petroleum Association of Wyoming 
Powder River Basin Resource Council 
Prairie Hills Audubon Society 

Public Lands Advocacy 

Sierra Club, Northern Great Plains Reg. 
Wildlife Management Institute 
Wyoming Outdoor Council 

Wyoming Wildlife Federation 


Companies 

Anderman Operating Company, Inc. 
Antero Energy, LLC 

Argonne National Laboratories 
Astrella & Rice, PC 

Ballard Petroleum Holdings, LLC 
Biodiversity Associates 

Bjork, Lindley, Danielson, & Little 
BKS Environmental Associates, Inc 
Bowers Oil and Gas 

Cambria Oil 

Carl Underwood Oil and Gas Company 
Celsius Energy Corporation 
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Chaco Energy Company 
CMS Oil & Gas 

Coleman Oil and Gas, Inc. 
Daly Law Associates 
Daub and Associates 
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Daube Company 


Double Eagle Petroleum & Mining Company 


Emerald Operating Company 
Farleigh Oil Properties 

Fence Creek Ranch 

GR Consulting 

Hathaway Land Services 
Independent Landman 
Independent Production 

J.M. Huber Corp 

Jacobs Ranch Mine 

Jim's Water Service 
Kennecott Energy Company 
Lance Oil & Gas Company, Inc. 
Lonabaugh and Riggs 

M&K Oil Company 
Marathon Oil Company 
Mercury Exploration Company 
Michiwest Energy, Inc. 
Minerals Diversified Services 
Moncrief Oil 

MTG Operating 

Nielson & Associates 

North Finn LLC 

Oilfield Compliance 

Osborn Heirs Company 
Padlock Ranch Company 
Peak Exploration 

Petroleum Development Corp. 
Petrox Resources, Inc. 
Pioneer Oil & Gas 

Powder River Oil 

Prima Oil & Gas Co. 
Quantum Energy 

Remington Creek, LLC 

Rio Algom Mining Corp. 
Sands Oil Company 

Stone Energy, LLC 

T. Johnson Drilling 
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ge The Termo Company 

WBI Holdings, Inc. 

Williams Production RMT 
Woodward-Clyde Consultants 
Yates Petroleum | 
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Educational Institutions 
Campbell County Public Library 
Johnson County Library 

Natural Resources Library 

Sheridan College 

Univ. of WY Libraries/Collection Dept. 
Wyoming, State Library 


individuals 
Ingwersen, F. 
Jeremiah, S. 
Lorenzen, R. 
Mengel, M. 
Nichols, A. 
Swanson, J. 
Swartz, E. 
Whitehead III, N. 
Zimmer, R. 
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Acid Neutralizing Capacity — The extent to which natural water bodies are able 
to buffer atmospheric deposition of sulfate and/or nitrate particulate matter 
from air pollution emission sources. 


Ac re-feet — The volume of liquid or solid required to cover one acre to a depth of 
one foot, or 43,560 cubic feet: measure for volumes of water, reservoir rock, 
etc. 


Adsorb — A process by which molecules are taken up on the surface of a solid by 
chemical or physical action. Large amounts of gases, for example, may be 
adsorbed on the surface of a porous material such as charcoal. 


Ad valorem — A tax on items that is imposed at a rate percent of value. 


Affected Environment — The natural, physical, and human-related environment 
that is sensitive to changes due to proposed actions; the environment under 
the administration of a land management agency. 


Air Dispersion Modeling — A complex computer model that calculates ambient 
concentrations of air pollutants. 


Allotment - A unit of land suitable and available for livestock grazing that is 
managed as one grazing unit. 


Alluvial — Deposited by a stream. 


Alluvial Fan - A fan-shaped deposit of unsorted stream sand and gravel located 
where an ephemeral stream issues from a relatively steep mountain valley 
on to a relatively flat plain. 


Alluvial Valley - A valley containing stream-deposited silt, sand, and gravel. 


Alluvium — Unconsolidated or poorly consolidated gravel sands and clays, de- 
posited by streams and rivers on riverbeds, floodplains, and alluvial fans. 


Ambient — The environment as it exists at the point of measurement and against 
which changes or impacts are measured. 


| Ambient Concentration — The mass of a pollutant in a given volume of air. It is 
: typically measured as micrograms of pollutant per cubic meter of air. 


; Ancillary Facility — Additional support structures required to develop the min- 


eral resource. In the case of CBM development, this consists of gas com- 
pressor facilities, roads, collection pipelines, and electric power lines. 
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Animal Month -— for cow/calf operations, it is the amount of forage consurned by 
a 1,000-pound cow and calf (less than 6 months of age) over a one-month 
period. It is approximately | ,050 pounds of forage. 


Annulus - The space between the well casing and the boundary of the hole. 


Antiquities — A general term for archaeological or paleontological resources that 
are at least 100 years of age and that tangibly represent or have the potential 
to yield information on historical or prehistoric cultures, or extinct plants 
and animals. 


Aquifer — A body of rock that is sufficiently permeable to conduct groundwater 
and to yield economically significant quantities of water to wells and 


springs. 
Assembiage - A group of rocks grouped together by age or similar origin. 


Authorizing Officer — Person designated by an Agency as being in the position 
to speak for and commit the agency to action. 


Avoidance Area — An environmentally sensitive area designated by an Agency. 
Authorizations would be granted only in cases where there is a prevailing 
need and no practical alternative exists, and then only with provisions to 
protect the sensitive resources. 


Azimuth -— Horizontal direction expressed as the angular distance between the 
direction of a fixed point and the direction of the object. 


Background - The viewing area of a distance zone that lies beyond the fore- 
ground-middleground. Usually from a minimum of 3 to 5 miles to a maxi- 
mum of about 15 miles from a travel route, use area. or other observer posi- 
tion. Atmospheric conditions in some areas may limit the maximum to about 
8 miles or increase it beyond 15 miles. 


Best Management Practices — a practice or combination of practices determined 
by the state to be the most effective and practicable (including technologi- 
cal, economic and institutional considerations) means of preventing or re- 
ducing the amount of pollution generated by non-point sources to a level 
compatible with water quality goals. 


P" | eae — Large species of wildlife that are managed for hunting. 

* atic — Pertaining to life and living orgi.nisms. 

Blow Out Prevention Equipment - A series of valves on the drill ng that can 
close down the well in the event that the drill bit penetrates extreme pressure 


Bond — Financial guarantee to ensure compliance with the Mineral Leasing Act, 
including complete and timely plugging of wells, reclamation of lands or 
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adversely affected surface waters, payment of royalties, assessments, or 
penalties. 


Broadcast Seeding - Distribution of seed by a fan spreader or by hand spread- 
ing. 


Canopy - The more-or-less continuous cover of branches and foliage formed 
collectively by the crown of adjacent trees and other woody growth. 


Carbon Dioxide (CO,) — A non-hydrocarbon, corrosive gas that occurs naturally 
in the gaseous phase in the natural gas reservoir, or is injected into the reser- 
voir mm connection with pressure maintenance, gas cycling, or other secon- 
dary or enhanced recovery projects. 


Casing — (N) A steel pipe that maintains the opening of a drill hole. (V) The act 
of installing pipe within a well. 


Catalyst — A substance that enables a chemical reaction to proceed at a usually 
faster rate or under different conditions than otherwise possible. 


Cation - A positive ion, which in electrolysis, travels to the cathode and 1s dis- 
charged there. 


Cement Bond Log - A geophysical log which confirms the continuous place- 
ment of cement within the annulus of the weil, to isolate the formation of in- 
terest and to prevent commingling of different aquifers around the casing. 


Characteristic Landscape - The established landscape withm an area being 
viewed. The term does not necessarily mean a naturalistec character. but 
may refer to features of the cultural landscape. such as a farming commu- 
nity, an urban landscape. or other landscape that has an wentifiable charac- 
ter. 


Clean Air Act - Public Law 84-159, established July 14, 1955, and amended 
numerous times since. The Clean Air Act: establishes Federal standards for 
air pollutants emitted from stationary and mobile sources: authorizes states. 
tnbes and local agencies to regulate pollutimg emissions: requires those 
agencies to improve air quality in areas of the country which do not meet 
Federal standards: and to prevent significant detenoration im areas where air 
quality 1s cleaner than those standards. The Act also requires that all! Fed- 
eral activities (either direct or authorized) comply with applicable local, 
siate. tmbal and Federal air quality law. statutes, regulations. standards and 
implementation plans. In addition, before these activities can take place in 
non-atlainment of maintenance arcas, the ederal agencies must conduct a 
Conformity Analysis (and possible Determination) demonstrating the pro- 
posed activity will comply with all applicable air quality requirements. 


Climatology — Science of climate and its causes. 


Coal bed - A seam or stratum of coal parallel to the rock stratification. 
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CFR - Code of Federal Regulations, the compilation of federal regulanons 
adopted by federal agencies through a rule-making process. 


Colluvial — Consisting of a mixture of soil and angular fragments of rock that 
have accumulated at the foot and on slopes of mountainsides under the m- 
fluence of gravity. 


Colluvium — A mixture of soil and angular fragments of rock that have accumu- 
lated at the foot and on slopes of mountainsides under the influence of grav- 
ity. 

Community (plant community) — An assembly of plants lning together. 
reflecting no particular ecological status. 

Community Types (vegetation) — A group of plants lrnving m a specific remon 
under relatively similar conditions. 


Compressor — Equipment (ciectncally or gas~<inven) used to increase the pres- 
sure on the produced gas to move lt iio transmission lines or imo storage. 


Conglomerate — A sedimentary rock compnsed of an unstratified mixture or 
stratified layers of cobbies. gravel. and sand. 


Coniferous — Referring to a cone-bearing. usually evergreen. tree. 


Contrast — The effect of a striking difference in the form. linc, color, or texture 
of the landscape features within the area being viewed. 


Criteria Pollutants — Aw pollutants for which the EPA has established State and 
National Ambient A Quality Standards. These include particulate matter 
(PM,.), nitrogen oxides (NOx), suifur dioxide (SO-), carbon monoxide 
(CO), and volatile organic compounds (VOC). 


Cubic Foot — The volume of gas contained in one cubic foot of space at a stan- 
dard pressure base of 14.7 psia and a standard temperature base of 60 de- 
grees Fahrenheit. 


Cultural Resources — The archaeological and histoncal remains of human occu- 
pation or use. Includes any manufactured objects. such as tools or buildings. 
May also include objects. sites. or geologic 1l geographical locations signifi- 
cant to Native Americans. 


Cultural Significance — Is embodied in those qualities of prehistoric or histonc 
districts, sites, buildings, structures, or objects that meet the National Regis- 
ter Criteria for Evaluation (36CFR60.4). The application of these criteria is 
explained im the National Register Bulletin 15. distributed by the National 
Park Service. 


Cumulative Effects — As defined by 40 CFR 1508.7, cumulative effects are the 
impacts on the environment which result from the incremental impact o/ the 
action when added to other past. present, and reasonably foreseeable future 
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achons, regardless of whal agency or person undertakes such other acnons. 
mificam acbons taking place over a penod of tume. 


@BA - The sound pressure levels m decibels measured wath a frequency weagh- 
img network corresponding to the A-scale on a standard sound level meter. 
The A-scale tends to suppress lower freguemces, e.g. below 1,000 Hz. 


Decibels (dBA) - Unmns for descnbmg ampimude of sound frequencies 10 whach 
the human car ts sensitive. 

Decidvouws — Trees or shrubs that lose them leaves each year dung a cold or dry 
se2son. 


Decommissioning — General!y. the removal of 2 facility or prece of equipment 
from service. or a Change im status from active to mactive. 


Demographic - Pertaming to the study of human populaben charactenstics m- 
mortality rates. 
Deserb - To restore an adsorbed substance. 


Direct Effects — As defined by 40 CFR 1508.9. these are effects that are caused 
by the acon and occur at the same time and place as the action. Synony- 
mous with direct impacts. 


Direct Impact Area - An area analyzed for the effects of an acnon that would 
occur al the same place mm ume. 


Discharge — The volume of water flowimg past a pom! per uns! ume, commonly 
expressed as cubic feet per second (cfs), gallons per minute (gpm), or mil- 
hon gallons per day (mgd). 


Dispersed Recreation — A genera! term referring to recreation use outside the 
hunting, hiking, OHV use, and biking. 

Distance Zones - Areas of landscapes denoted by specified distances from the 
observer. Used as a frame of reference im which to discuss landscape charac- 
tenstics or activities of man. 

» Background (bg) - Area located from 3-5 miles to infimty from 
viewer. 

7 Mhddieground (mg) - Area located from 0.25—0.50 10 3-5 miles from 
ihe viewer. 

» Foreground (fg) — The detailed landscape found within 0 to 0.25-0.50 

Disturbance — An event that changes the local environment by removing organ- 
isms OF Opening up an area, facilitating colomization by new, often different, 
organisms. 
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Disturbed Area — Area where natural vegetation and soils have been removed or 
disrupted. 


Diversity — The distribution and abundance of different plant and animal com- 
munities and species within the area covered by a Land and Resource Man- 
agement Plan. 


Drainage — Natural channel through which water flows some time of the year. 
Natural and artificial means for effecting discharge of water as by a system 
of surface and subsurface passages. 


Drill Bit — The cutting devise used to drill a well. It is typically made of hard- 
ened steel, and may have industrial grade diamond components. 


Drilling Mud — The circulating fluid used to bring cuttings out of the well bore, 
cool the drill bit, and provide hole stability and pressure control. Drilling 
mud includes a number of additives to maintain the mud at desired viscosi- 
ties and weights. Some additives that may be used are caustic, toxic, or 
acidic. 


Earthquake — Sudden movement of the earth’s crust resulting from faulting, 
volcanism, or other mechanisms. 


Ecosystem — An interacting system of organisms considered together with their 
environment for example, marsh, watershed, and stream ecosystems. 


Ecotone — The boundary or transition zone between adjacent plant communities, 
often delineating different habitat types. 


Effects — Environmental consequences as a result of a proposed or alternative 
action. Included are direct effects, which are caused by the action and occur 
at the same time and place, and indirect effects, which are caused by the ac- 
tion and are later in time or further removed in distance but which are still 
reasonably foreseeable. Also referred to as impacts. 


Endangered Species — Any species of animal or plant which is in danger of ex- 
tinction throughout all or significant portions of its range and has been des- 
ignated “endangered” in the Federal Register by the Secretary of the Inte- 
rior. Disturbance of the habitat of endangered species is prohibited by the 
Endangered Species Act of 1973, as amended. 


Endemic — Confined naturally to a particular geographic area. Often used in op- 
position to the word epidemic. 


Environment — The aggregate of physical, biological, economic, and social fac- 
tors affecting organisms in an area. 


Environmental Analysis — An analysis of alternative actions and their predict- 
able environmental effects, including physical, biological, economic, and 
social consequences and their interactions; short- and long-term effects; di- 
rect, indirect, and cumulative effects. 


9-6 PRB O& G DEIS 


C8b 


Chapter 9 — Glossary 


Environmental Assessment — A concise public document which serves to (a) 
Briefly provide sufficient evidence and analysis for determining whether to 
prepare an EIS or a Finding of No Significant Impact; (b) Aid an agency’s 
compliance with NEPA when no EIS is necessary; (c) Facilitate preparation 
of an EIS when necessary. 


Environmental Impact Statement — An analysis of alternative actions and their 
predictable environmental effects, including physical, biological, economic, 
and social consequences and their interactions; short- and long-term effects; 
direct, indirect, and cumulative effects. 


Environmental Justice — Executive Order 12898 (February 11, 1994) mandates 
Federal agencies to identify and address disproportionately high and adverse 
human health or environmental effects of its programs, policies, and activi- 
ties on minority and low-income populations. 


Ephemeral Drainage — A drainage area or a stream that has no base flow. Water 
flows for a short time each year but only in direct response to rainfall or 
snowmelt events. 


Emission — Air pollution discharge into the atmosphere, usually specified by 
mass per unit time. 


Erosion — Detachment or movement of soil or rock fragments by water, wind, 
ice, or gravity. Accelerated erosion is much more rapid than normal, natural 
or geologic erosion, primarily as a result of the influence of activities of 
man, animals, or natural catastrophes. 

Exploration — The search for economic deposits of minerals, ore, and other ma- 
terials through practices of geology, geochemistry, geophysics, drilling, 
and/or mapping. 


Fault — A fracture in bedrock along which there has been vertical and/or horizon- 
tal movement caused by differential forces in the earth’s crust. 


Faulting — Relative displacement of adjacent bedrock along a fracture. 

Fisheries — Streams and lakes used for fishing. 

Fisheries Habitat — streams, lakes, and reservoirs that support fish. 

Flaring — The controlled ignition of natural gas at a wellhead. 

Floodplain — That portion of a river valley, adjacent to the channel, which is 
built of recently deposited sediments and is covered with water when the 
river overflows its banks at flood stages. 


Fluvial — Comprehensive term for river processes. 


Footprint — The actual surface area physically disturbed by oil and gas opera- 
tions and ancillary facilities. 
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Forage — Vegetation used for food by wildlife, particularly big game wildlife and 
domestic livestock. 


Forb — A broad-leaved flowering plant. 


Foreground-Middleground — The area visible from a travel route, use area, or 
other observer position to a distance of 3 to 5 miles. The outer boundary of 
this zone is defined as the point where the texture and form of individual 
plants are no longer apparent in the landscape, and vegetation is apparent 
only in pattern or outline. 


Fracturing — A method of stimulating well production by increasing the perme- 
ability of the producing formation. Fracture fluids, which include propping 
agents such as, sand or glass beads, are pumped into the formations under 
extremely high hydraulic pressure. The propping agents facilitate the forma- 
tion of channels to release water and gas into well. 


Fugitive Dust — Airborne particles emitted from any source other than through a 
controllable stack or vent. 


Game Species — Animals commonly hunted for food or sport. 


Gas Venting — The release of gas into the atmosphere following well develop- 
ment and before successful installation of the collection pipeline system. 


Geotechnical — A branch of engineering concerned with the engineering design 
aspects of slope stability, settlement, earth pressures, bearing capacity, seep- 
age control, and erosion. 


Glacial Outwash -— The material deposited by streams flowing within a glacier 
and by melt-waters during times of glacial advance and retreat. 


Grade - A slope stated in terms of feet per mile or as feet per feet (percent); the 
content of precious metals per volume of rock (ounces per ton). 


Groundwater — All subsurface water, especially that as distinct from surface 
water portion in the zone of saturation. 


Habitat — The place or type of site where a plant or animal naturally or normally 
lives and grows. Includes all biotic, climatic, and soils conditions, or other 
environmental influences affecting living conditions. 


Habitat Diversity — the distribution and abundance of different plant and animal 
communities and species within a specific area. 


Habitat Fragmentation — The process by which habitats are increasingly subdi- 
vided into smaller units, resulting in their increased isolation as well as loss 
of total habitat area. 


Habitat Type — The aggregate of all areas that support or can support the same 
primary vegetation at climax. 
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Herbaceous - The plant strata which contain soft, not woody, stemmed plants 
that die to the ground in winter. 


Historic Landscape — A type of historic district that is a geographic area, or the 
sites, buildings, structures, natural and cultural features, and objects within a 
defined geographic area, that together, represents a defined historic or pre- 
historic theme and period. The definition of a historic landscape includes: 
(1) a significant theme (linkage or continuity) such as a particular economic 
activity or ethnic group, (2) definitions of those sites, buildings, structures, 
natural features, cultural landscape modifications, and objects (property 
types) which represent the theme, and (3) a cultural period or date range. 


Hydrogen Sulfide (H,S) — A flammable, poisonous, corrosive gas with an odor 
suggestive of rotten eggs, which can occur naturally in the gaseous phase in 
natural gas reservoirs. 


Hydrology - A science that deals with the properties, distribution, and circula- 
tion of surface and subsurface water. 


Hydrostatic Testing — Testing of the integrity of a newly placed, but uncovered 
pipeline for leaks. The pipeline is filled with water and pressurized to oper- 
ating pressures, and the pipeline is visually inspected. 


Impoundment — The accumulation of any form of water in a reservoir or other 
storage area. 


Indemnify — To secure against, or to provide compensation for incurred loss, 
hurt, or damage. 


Indirect Effects — As defined by 40 CFR 1508.8, these are effects which are 
caused by the action but occur later in time or are removed in distance from 
the action, but are still reasonably foreseeable. Synonymous with indirect 
impacts. 


Infiltration — The movement of water or some other liquid into the soil or rock 
through pores or other openings. 


Infrastructure — The basic framework or underlying foundation of a community 
including road networks, electric and gas distribution, water and sanitation 
services, and facilities. 


Injection Well — Any well used for the disposal or air, gas, water or other sub- 
stance into any underground stratum. 


intermittent Stream — A stream that flows only at certain times of the year 
when it receives water from alluvial ground water, springs, or from some 
surface source such as melting snow in mountainous areas. 


Irretrievable — Applies to the loss of production, harvest, or use of natural re- 


sources. For example, some or all of the timber production from an area is 
lost irretrievably while an area is serving as a winter sports site. The produc- 
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tion lost is irretrievable, but the action is not irreversible. If the use changes, 
it is possible to resume timber production. 


Irreversible — Applies primarily to the use of nonrenewable resources, such as 
minerals or cultural resources, or to those factors that are renewable only 
over lony time spans, such as soil productivity and aspen regeneration. Irre- 
versible also includes loss of future options. 


Landform - Any physical, recognizable form or feature of the Earth’s surface, 
having a characteristic shape and produced by natural causes. Includes ma- 
jor features such as plains, plateaus, and mountains, and minor features, 
such as hills, valleys, slopes, canyons, arroyos, and alluvial fans. 


Landscape Character — The arrangement of a particular landscape as formed by 
the variety and intensity of the landscape features as defined as the four ba- 
sic elements (form, line, color, and texture). These factors give the area a 
distinctive quality that distinguishes it from its immediate surroundings. 


Landslide — A perceptible downhill sliding or falling of a mass of soil and rock 
lubricated by moisture or snow. 


Land Use — Land uses determined for a given area that establish the types of ac- 
tivities allowed (e.g., mining, agriculture, timber production, residential, in- 
dustrial). 


Lease — Any contract, profit-share arrangement, joint venture or other agreement 
issued or approved by the United States under a mineral leasing law that au- 
thorizes exploration for, extraction of or removal of oil or gas. 


Lek — An area used by sage grouse for mating displays (strutting ground). 


Lithic Scatter — Is a surface scatter of cultural artifacts and debris that consists 
entirely of lithic (i.e., stone) tools and chipped stone debris. This is a com- 
mon prehistoric site type that is contrasted to a cultural material scatter, 
which contains other or additional artifact types such as pottery or bone arti- 
facts, to a camp which contains habitation features, such as hearths, storage 
features or occupation features, or to other site types that contain different 
artifacts or features. 


Loam — A mixture of sand, silt, and clay containing between 7 and 27 percent 
clay, 28 to 50 percent silt, and less than 50 percent sand. 


Locus — Is a discrete place or physical location generally used in describing the 
qualities of a site. When the term is used in contrast to a site, it refers to a 
locality containing the traces of a brief, limited or transient cultural activity. 


Long-Term Impacts — For the purpose of the Powder River Oil and Gas NEPA 
analysts, long-term effects generally last beyond the construction period. 


Macroinvertebrates — Aquatic invertebrate animals that live on or in the surface 
of the substrate of streams or lakes. 
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Management Area - an area composed of aggregate pieces of land (generally 
several to many analysis areas) to which a given management objective and 
prescriptions are applied. 


Management Direction — a statement of multiple use and other goals and objec- 
tives, along with the associated management prescriptions and standards and 
guidelines to direct resource management. 


Median - A value in an ordered set of values above and below which there are 
an equal number of other values. 


Mesic - A habitat characterized by moderate moisture and temperature condi- 
tions and by a profusion of plant life. 


Methane (CH,) — The simplest hydrocarbon; natural gas is nearly pure methane. 
Mitigate — To lessen the severity. 


Mitigation — Actions to avoid, minimize, reduce, eliminate, or rectify the impact 
of a management practice. 


Modified Mercalli Intensity Scale — A qualitative measurement scale describing 
the intensity (degree of shaking) felt by people, structures, and the ground. 
Intensities range from | (felt by few, if any, people) to XII (damage total). 


Monitor — To systematically and repeatedly watch, observe, or measure envi- 
ronmental conditions in order to track changes. 


Monoculture — An area characterized by the vegetation consisting of a single 
species, e.g. a wheat field. 


Mottled — Marked by different shaded spots. 


National Ambient Air Quality Standards (NAAQS) — The allowable concen- 
trations of air pollutants in the air specified by the Federal government. The 
air quality standards are divided into primary standards (based on the air 
quality criteria and allowing an adequate margin of safety and requisite to 
protect the public health) and secondary standards (based on the air quality 
criteria and allowing an adequate margin of safety and requisite to protect 
the public welfare from any unknown or expected adverse effects of air pol- 
lutants). 


National Register of Historic Places — A list, maintained by the National Park 
Service, of areas which have been designated as being of historical signifi- 
cance. 


Native Species — Plants that originated in the area in which they are found, i.e., 
they naturally occur in that area. 


Natural Gas — Those hydrocarbons, other than oil and other than natural gas liq- 
uids separated from natural gas, that occur naturally in the gaseous phase in 
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the reservoir and are produced and recovered at the wellhead in gaseous 
from. Natural gas includes coal bed methane gas. 


National Environmental Policy Act - The National Environmental Policy Act 
of 1969. It is the national charter for protection of the environment. NEPA 
establishes policy, sets goals, and provides means for carrying out the pol- 
icy. Regulations at 40 CFR 1500—1508 implement the act. 


Nesting Substrate — The site on which a nest is placed such as a tree, cliff, or 
ground. 


Noxious Weeds - An alien, introduced, or exotic undesirable species that is ag- 
gressive and overly competitive with more desirable native species. 


Ozone — A molecule containing three oxygen atoms (O;) produced by passage of 
an electrical spark through air or oxygen (O>). 


Pan Evaporation — a measurement of water loss to the atmosphere from a stan- 
dard evaporation pan with a diameter of 47.5 inches and a depth of 10 
inches. 


Paleontology — The science that deals with the history and evolution of life on 
earth. 


Particulate Matter — A particle of soil or liquid matter (e.g., soot, dust, aerosols, 
fumes and mist). 


Passerine — A taxonomic order that includes perching birds and songbirds. 


Peak Flow — The greatest flow attained during melting of winter snowpack or 
during a large precipitation event. 


Perennial — A plant whose life cycle lasts longer than two years. The tops of 
herbaceous perennials die down at the end of the growing season, buds, 
roots, and underground portions persist. 


Perennial Stream - A stream or reach of a stream that flows throughout the 
year. 


Permeability — The capacity of a soil or groundwater aquifer to transmit water. 


Permeable -— The property or capacity of a porous rock, sediment, or soil to 
transmit a liquid. 


pH — The negative log,) of the hydrogen ion activity in solution; a measure of 
acidity or basicity of a solution. 


Physiographic — Pertaining to the genesis and evolution of landforms. 


PMie — Airborne suspended particles with an aerodynamic diameter of 10 mi- 
crons or less. 
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Porosity — The voids or openings in geological materials. 


Potentiometric surface — A surface that represents the total head in an aquifer; it 
represents the height at which the water level stands in tightly cased wells 
that penetrate the aquifer. 


Prevention of Significant Deterioration (PSD) -— A regulatory program under 
the Clean Air Act (Public Law 84-159, as amended) to limit air quality deg- 
radation in areas currently achieving the National Ambient Air Quality 
Standards. The PSD program established air quality classes in which differ- 
ing amounts of additional air pollution is allowed above a legally defined 
baseline level. Almost any additional air pollution would be considered sig- 
nificant in PSD Class I areas (certain large national parks and wilderness ar- 
eas in existence on August 7, 1977, and specific Tribal lands redesignated 
since then.) PSD Class II areas allow that deterioration associated with 
moderate, well-controlled growth (most of the country). Although Class III] 
areas would allow greater incremental impacts planned individual growth, 
no Class III areas have been established. 


Produced Water — Formation water pumped during the development of a gas 
well. 


Productivity — In reference to vegetation, productivity is the measure of live and 
dead accumulated plant materials. 


Range — Land producing native forage for animal consumption and lands that are 
revegetated naturally or artificially to provide forage cover that is managed 
like native vegetation, which are amenable to certain range management 
principles or practices. 


Raptor — A bird of prey with sharp talons and strongly curved beaks, which 
preys on living animals (e.g., eagles, hawks, falcons, and owls). 


Recharge — Replenishment of the water supply in an aquifer through the outcrop 
or along fracture lines. 


Reclamation — The process of restoring disturbed areas using any of several 
methods, recontouring, spreading topsoil or growth medium, seeding, and 
planting, among others. 


Recontouring — Restoration of the natural topographic contours by reclamation 
measures, particularly in reference to roads. 


Record of Decision — A decision document for an Environmental Impact State- 
ment or Supplemental EIS that publicly and officially discloses the respon- 
sible official’s decision regarding the actions proposed in the Environmental 
Impact Statement and their implementation. 


Recreation Opportunity Spectrum Settings - A system of measuring the 


land’s ability to meet the expectations of recreation users. Six recreation 
categories, from primitive (natural) to urban (highly modified) describe the 
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activities, settings, and experiences an area offers. The following categories 
may be found in or near the analysis area: 


> Urban — a highly modified environment, although the background 
may have natural elements. Sights and sounds of man predominate, 
and large numbers of users can be expected. 


>» Rural — an area characterized by the sights and sounds of rural resi- 


dential and agricultural land uses. The interaction between users is of- 
ten moderate to high. 


Roaded Natural — a road corridor with a landscape that is character- 
ized as natural or natural appearing. The road has moderate to high 
use. 

> Semi-Primitive Motorized — a natural area predominantly unmodified 
by man. There are opportunities for isolation from the sights and 
sounds of man, but occasional evidence of other area users. 


V 


Recreation Visitor Day — A measurement equivalent to one person recreating 
for 12 hours or several people for a total of 12 hours. 


Reserve Pit — A pit prepared on a well pad before drilling to use for wastewater 
retention, evaporation, and disposal. Wastewaters will have a fine solids 
component. 


Reserves — Identified resources of mineral-bearing rock from which the mineral 
can be extracted profitably with existing technology and under present eco- 
nomic conditions. 


Residuum — Unconsolidated material that accumulates by weathering of parent 
material in place. 


Resources (geologic) — Reserves plus all other mineral deposits that may eventu- 
ally become available — either known deposits that are not recoverable at 
present, or unknown deposits, that may be inferred to exist but have not yet 
been discovered. 


Riffle — A shallow section of stream with rapid current and a surface broken by 
gravel, rubble, or boulders. 


Rights-of-Way — An accurately located strip of land with defined width, point of 
beginning, and point of ending. It is the area within which the user has au- 
thority to conduct operations approved or granted by the landowner in an 
authorizing document, such as a permit, easement, lease, license, or Memo- 
randum of Understanding. 


Riparian — Land areas that are directly influenced by water. They usually have 
visible vegetative or physical characteristics showing this water influence. 
Streamsides, lake borders, or marshes are typical riparian areas. 


Riparian Ecosystem — a transition between the aquatic ecosystem and adjacent 


upland terrestrial ecosystem; identified by soil characteristics and distinctive 
vegetation communities that require free or unbounded water. 
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Rockfall — Rapid fall of a detached piece of bedrock from a cliff or steep slope. 


Roosting — To rest or sleep in a roost. A bird will typically use the same roost 
over an extended period of time. 


Runoff — That part of precipitation that appears in surface streams. Precipitation 
that is not retained on the site where it falls and is not absorbed by the soil. 


Salmonidae — A family of fish that includes salmon and trout. 


Salmonid Spawning Areas — Waters that provide or could provide a habitat for 
active self-propagating populations of salmonid fishes. 


Scatter (archeological) — Random evidence of prior disturbance that is distrib- 
uted about an area rather than concentrated in a single location. 


Scoping — Procedures by which agencies determine the extent of analysis neces- 
sary for a proposed action, (i.e., the range of actions, alternatives, and im- 
pacts to be addressed; identification of significant issues related to a pro- 
posed action; and the depth of environmental analysis, data, and task as- 
signments needed). 


Sedge — Plants that resemble grasses but have hollow rather than woody stems. 


Sediment — Soil or rock particles that have been transported to stream channels 
or other bodies of water. Sediment input comes from natural sources, such 
as soil erosion, rock weathering, agricultural practices, or construction ac- 
tivities. 


Sediment Load - The amount of sediment (sand, silt, and fine particles) carried 
by a stream or river. 


Sedimentary - Rock formed from fragments of pre-existing rocks (e.g. sand- 
stone) or by precipitation from solution (e.g. limestone). 


Seedling — Newly germinated plants. 
Seismic — Pertaining to or produced by earthquakes. 


Sensitive Species — Those species of plants or animals that have appeared in the 
Federal Register as proposed for classification and are under consideration 
for official listing as endangered or threatened species under the Endangered 
Species Act. This also includes species that are on an official state list or are 
recognized by the Land Manager as needing special management to prevent 
their being placed on federal or state lists. 


Sensitivity Level — a particular degree or measure of viewer interest in the scenic 
qualities of the landscape. 


>» Sensitivity Level 1 — The highest sensitivity level, referring to areas 
seen from travel routes and use areas with moderate to high use. 
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Sensitivity Level 2 - An average sensitivity level, referring to areas 
seen from travel routes and use areas with low to moderate use. 
Sensitivity Level 3 - The lowest sensitivity level, referring to areas 
seen from travel routes and use with low use. 


Vv 


Short-Term Impacts — For the purpose of the Powder River Basin Oil and Gas 
NEPA analysis, short-term impacts are generally defined as those that would 
occur during the construction period. 


Shut In — Refers to a well that is completed, is shown to be capable of produc- 
tion in paying quantities, and is not presently being operated. 

Significant — As used in NEPA determination of significance requires considera- 
tion of both context and intensity. Context means that the significance of an 
action must be analyzed in several contexts such as society as a whole, and 


the affected region, interests, and locality. Intensity refers to the severity of 
impacts (40 CFR 1508.27). 


Slump — Slide or earthflow of a soil mass. 
Soil — Loose, unconsolidated surface material comprising topsoil and subsoil. 


Spawning — The deposition of eggs and sperm by fish. 


Species — Organisms that successfully reproduce among themselves and cannot 
reproduce successfully with other organisms. 
Species of Special Concern - A native species whose population is low and lim- 


ited in distribution or has suffered significant reductions because of habitat 
loss. 


Specific Conductance (umhos/cm) — A measure of electrical conductivity in 
water that is influenced by the mineral content of the water. 


Stormwater Runoff — Overland runoff from snowmelt or a precipitation event. 


Strata — An identifiable layer of bedrock or sediment; does not imply a particular 
thickness of rock. 


Substrate — Material consisting of silts, sands, gravels, boulder and woody de- 
bris found on the bottom of a stream channel. 


Target formation — The geological association of rocks that contain the exploit- 
able mineral reserves. 


Telemetry — Instrumentation to transmit scientific equipment readings from re- 
mote locations to a central site. 


Threatened Species — Any species of animal or plant which is likely to become 
endangered within the foreseeable future throughout all or significant por- 
tions of its range. It has been designated in the Federal Register by the Sec- 
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retary of the Interior as a threatened species. Disturbance of the habitat of 


threatened species is prohibited by the Fndangered Species Act of 1973, as 
amended. 


Thrust Faulting - Low angle fracturing of bedrock in response to horizontal 
stress within the earth’s crust 


Total Dissolved Solids — Total amount of dissolved material, organic or imor- 
ganic, contained in a sample of water. 


Total Suspended Soils — Amount of undissolved particles suspended in liquid. 


Transmissivity — The rate at which water is transmitted through a unit width of a 
groundwater aquifer or confining bed under a unit hydraulic gradient. 


Turbidity — A fisheries measurement of the total suspended solids in water ex- 
pressed as nephelometric turbidity units (NTU). 


Understory — The trees and other woody species growing under a more-or-less 
continuous cover of branches and foliage formed collectively by the upper 


portion of adjacent trees and other woody growth. 


Variety Class — a particular level of visual variety or diversity of landscape 
character. There are three variety classes; A, B, and C. 
> Variety Class A — distinctive 
» Variety Class B —- common 
» Variety Class C — minimal 


Vegetation — All of the plants growing in and characterizing a specific area or 
region: the combination of different plant communities found there. 


Visual Resource - The composite of basic terrain, geologic features, water fea- 
tures, vegetation patterns, and land use effects that typify a land unit and in- 
fluence the visual appeal the unit may have for viewers. 


Visual Resource Management System — The BLM system for evaluating and 
classifying visual resources. The system uses line, form, color, texture, scale 
and space to categorize lands into one of four classes: 

> Class 1. Preservation 

>» Classil. Retention 

> Classill. Partial Retention 
» ClassIV. Modification 


Water Quality - refers to a set of chemical, physical, or biological characteris- 
tics that describe the condition of a river, stream, or lake. The quality of wa- 
ter determines which beneficial uses it can support. Different instream con- 
ditions or levels of water quality are needed to support different beneficial 
uses. 
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Waters of the United States — A jurisdictional term from Section 404 of the 
Clean Water Act referring to water bodies such as lakes, rivers, streams (in- 
cluding intermittent streams), mudflats, sandflats, wetlands, sloughs, praine 


potholes, wet meadows, playa lakes, or natural ponds, the use, degradation, 
or destruction of which could affect interstate or foreign commerce. 


Watershed — All of the land that drains surface water to a given stream above 2 
designated point (usually its mouth): also called a stream drainage or drain- 
age basin. 


Well Head -— The equipment used to maintain surface control of a well. it is 
composed of the casing head, tubing head and a series of valves and fittings. 


Well Pad — A level area constructed for the purpose of drilling a well. 


Wetlands — Areas that are inundated by surface cr groundwater with a frequency 


sufficient to support and under normal circumstances does or would support 


a prevalence of vegetation or aquatic life that requires saturated or season- 
ally saturated soil conditions for growth and reproduction. 


Winter Range - The place where migratory (and sometimes non-mugratory} ani- 
mals congregate during the winter season. 
Workover — Well maintenance activities that require onsite mobilization of a 


drill mg to repair the well bore equipment (casing, tubing, rods, or pumps) or 
the wellhead. In some cases, a workover may involve development activities 


to improve production from the target formation. 
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provided by the US Forest Service. 
All other data provided by the Bureau of 
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